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THE AMERICAN TRANS-CONTINENTAL ARC, as 
surveyed by the U. S. Coast and Geodetic Survey, has 
been completed. It lies along the th parallel, north 
latitude, and extends from a point near Cape May, on 


the Atlantic, to a point above San Francisco, on the Pa 
According to the measurements made the dis- 
!“ GO25.8 miles; and 


cifie coast. 


tance, reduced to sea-level, is from 
these measurements the radius of the 3th parallel is yet 
to be determined. While this survey has cost about 51 
ooo.Q00 in the aggregate, the longest base-line heretofore 
run is that across India, about 1,000 miles long. As com 
stitch 
measured is 111 ft. in 
error: and according to the figures of Andrew Clarke, of 


Si, ft. in error. But the 


pared with the radius of the parallel, as given by 


Bessel, of Germany, this are as 
Glasgow University, it is 
Bureau claims that these variations are due to errors in 
previously established standards, 
: 
COMPRESSED ALR FOR OPERATING 
Monitor 


WAR-SHIPS is 
“Terror” is so 
only war-ship in the world 
working 
has been 


an innovation; but the U. 8. 
be the 


turning its 


equipped and is said to 
that 
the guns and steering the ship. 


uses this power for turrets, 
Compressed air 
substituted for steam, or hydraulic power, because a leak 
in the pipes is not dangerous. and no exhaust pipes are 
required, as with both of the others. The “Terror” has 
which 
gether, supply sufficient air at a pressure of 125 Ibs. per 
so. im. to both The air is 
engines in each turret having S-in. cylinders and 14-in. 
stroke. of about 40 HP. each. The shell-hoist is operated 
eylinder, and the ramming is 
Compressed air also elevates ot 


two air-compressing engines, can, singly or to- 





operate turrets. carried to 


by another pneumatic 
done by the same power. 
depresses the gun, and two pneumatic cylinders control 
is connected with the steer 
is also fitted for 


trial 


the recoil. A similar engine 
> HP 
The passed her 
stage and the machinery by the 
air has been found to work satisfactorily. 


ing-gear, though a electric engine 


the same purpose, ‘Terror’ has 


compressed 


ope rated 


- 
THE USE OF ELECTRICITY ON THE “FRAM,” Nan 
exploring ship, is noted by the ‘“Elektroteknish 
Tidsskuft,’’ of Christiania. The dynamo was operated by a 
windmill and every puff of wind was utilized to load the 
accumulators. The current generated used for in- 
candescent and are-lamps, and for firing the mining shots 
in clearing the ‘‘Fram’’ from ice. In extremely cold 
weather the solution used in connection with the accumu- 


sen's 


was 


lators froze solid, but the acid-blended ice was still useful 
in operating the accumulators and the cells were used un- 
til the cog-gearing in the windmill wore out. 

> 
DEPARTMENT ESTIMATES, for the next 
S52.875,038. The chief items in 


army, S13 ,522,SS0; 


THE WAR 


fiscal year aggregate 
this estimate are as follows: 


S1.650, S37 : 


Pay ot 


army subsistence, quarter-masters’ supplies, 


200,000; army transportations, $2,500,000; clothing, ¥1,- 





100,000; ordnance department, $1,131,000; military posts, 
national parks, $1,558,380; na 
$3,442,214; 


regard to 


national cemeteries and 
tional 


$5240 000, In 


soldiers’ homes, rivers and harbors, 
coast-defences 
Within the last four years, 17 


nD out of 60 10-in, emplace- 


Secretary La 
mont reports as follows 
out of 21 12-in. 


ments, 20 out of 25 S-in. 


emplacements 
emplacements, 14 out of 16 





rapid-fire gun 
mortar 


emplacements, and #2 out of 156 
emplacements, 
while much 


12-in. 
entirely provided for; 
work has also been done in the same time 
on those previously 


have been 
provided for. As nearly as can be 
gathered from the report, the government has now com 
pleted, or under construction, 71 12-in., 112 10-in. and S8& 
S-in. modern breech-loading rifled guns, and 109 
rifled mortars, besides smaller guns. The all important 
question of gun-carriages has been practically settled 
and disappearing and non-disappearing carriages of an ac- 
ceptable type are being furnished. 


12-in. 


> 

A SWORD FISH pierced 18 ins. of Oregon pine, form 
ing part of the bull of the brigantine ‘‘Irmgard,”’ on the 
late passage of that ship from Honolulu with a cargo of 
sugar. The sword passed through the 5-in. planking on 
the port bow and the 8-in. skin planking behind it, pro- 
truding 1 in. into the hold of the vessel. The planks were 
split for about 1 ft. each way, causing a leak. We give 
the above on the authority of the San Francisco **Ex- 
aminer.”’ 


-- e 
STEEL FERRY-BOATS, with twin-screws at both ends 
are being built for the Pennsylvania R. R., to ply on th: 
North River, New York 
city. The ‘Pittsburgh, was 
launched shipyard on Oct. 17. The 
length over all, 206 ft, and 1S4 ft. between 
moulded beam, 46 ft., and over guards, i> 
depth of hold, 15 ft. The hulls are made ot 
water-tight compartments, and 
compound engines with cylinders of 20, $2 and 
J4-in. stroke. Each engine will 
operate two screws S ft. 3 ins. in diameter on a continu- 
ous shaft. Water-tube boilers are used, with a working 
pressure of 204) Ibs. A sister boat, the ‘‘St. Louis,”’ will 
soun be launched from the yard of B. Hillman & Co., in 
Philadelphia. 


from Jersey 
first of 


City te 24d St., 
these boats, the 
from the 


dimensions are 


Cramp 


rudder-posts; 
tt. aVerage 


steei with 


there are tw» 
cylinder 


ins. diameter and 


a 


RAILWAY ACCIDENT of the 
collision of 


THE MOST SERIOUS 
weck was a head 
Florida Central & 
Oct. 14. The 
northbound 


passenger 
Peninsular R. R., at 
southbound train had orders to pass the 
train at Swansea, but the engineman read 
Sweden, a station 30 miles beyond. When the 
conductor found the train was running past Swansea he 
started to signal the engineman, but just at that time the 
ollision occurred. Both engines were wrecked and the com- 
bination mail and baggage car of the southbound train was 
overturned and set on fire. The baggage master and mail 
clerk were burned to death and a brakeman who was 
crushed between the cars was also burned to death. 

In a collision between a locomotive and an electric car at 
Hazleton, Pa., Oct. 14, three men were killed and nearly 
1) injured, some fatally. 


trains on the 


Swansea, Ga. 


this as 


THE LOSS OF THE STEAMER “ARAGO” occurred 
Oct. 20 at the entrance to the harbor of Coos Bay, Ore- 


gon, during a heavy fog, and 12 persons (passengers and 
crew) were drowned. The vessel was owned by the Ore- 
gon Coal & Navigation Co., 


by the Union 


and was a steel steamer built 
Works, of San Francisco. It was 200 ft. 
long, 30 ft. beam, 16 ft. deep, of 947 tons gross tonnage. 


> 


THE FALL OF A CONCRETS DOME ROOF at the 
University of Virginia, Charlottesville, Va., on Oct. 19, re 
sulted in the death of two men and the serious injuring 
of three others. The roof was a new one and the men 
were removing the falsework. 


> 


THE COLLAPSE OF A BRIDGE under a 15-ton steam 
roller occurred Oct. 14 at Watertown, N. Y. The engine 
was crossing the Knowlton bridge over Black River 
when the bridge broke and the engine fell 30 ft. to the 


ground below, killing the engineman. 
> 
THE FLOOD PROTECTION DIKE at ¢ 
has proved its efficiency during the recent 


orning, N. Y., 
freshet in the 
Chemung River. There were three unfinished places in the 
cike, but the Ferguson Contracting Co. kept gangs of men 
a~ werk all night to fill the gaps. It is said that this is 
the first time that the Fifth Ward has not been flooded it 
t'me of high water. 


i 


EXCESSIVE SPEED OF 
trouble at 


ELECTRIC CARS is causing 
Hartford, Conn., and the Hartford Street Ry 
Co. has been notified of the following 
vestigation made by Mr. A. W. 


results of an in 


Gilbert, City Electrician 


Per cent 

No. of of total 

Re adings. No 

Under S miles per hour bia. 4 id . & $e) 

Sto 10 . = = 14 8.6 

le to 12 47 2a 

12 to 14 ee ; ca ‘ 30 21.6 
14 to 16 7 . ~ os pied ---haye 
It to ZO ; - Be a ‘ wi. ee 
Over Du es ; : eee ‘ S 


> 


THE BOSTON SUBWAY is to be leased to the West End 
Street Ry. Co., at an annual rental of 4.74% on its cost 
which is not to exceed $7,000,000, the lease extending for 
“0 years. As the city 


pays a considerably less rate of 





interest (between % and 1.5) the difference between 
rentals and interest charges will constitute 
which will eventually pay off the 


city for the 


a sinking fund 
capital borrowed by the 
subway construction. 
- a 


THE POWER OF LABOR UNIONS over public 
has recently been shown in Detroit. 


fficiils 
The board of super- 
visors is abcut to erect a new county building, and it re 

ceived a letter from Mr. Garland, president of the Amal- 
ga nated Association of Iron and Workers, 
that the contract for the iron and steel work 

from the Carnegie Steel Co. In his Jetter he 


Steel asking 


be kept 
SAVS 

Since the memorable struggle with the 
heve been cutting wages of the men in their 
the market price of the material, and thereby 
harder for us to secure fair 


ompany they 
employ and 
making it 


wages irom Abbivval manu 
facturers. Even now they have demanded a reduction of 
their men, to take effect January 1. At the same time 


they are enjoying the benefits of a trust and holding 
the price to $4 over a normal profit. 


up 


There appears to be a contradiction between the tw 
statements that the company “‘is cutting the 


of the 


market price 


material’ and that it is ‘‘holding up the price t 


84 over a norma! profit,”’ but if so the supervisors seem 


to have overlooked it and they passed a resélution to the 
effect that none but union-made iron and steel work be 
used in the county building. 

a= 


—e 


EIGHT DYNAMOS OF 560 K-W. each have been erected 


and started in the power-house of the Niagara Falls Hy 
draulic Power & Mfg. Co. in the gorge below the Falls 
A description of this plant was given in our issue ot 


March 26, 1896. The eight dynamos are 
Leffel The company expects to deliver 
to the new aluminum works of the 


Co. in about two weeks. 


driven by four 
turbines. powe! 


Pittsburg Reducti 


> 
BELGIAN PAVING BLOCKS to the number of about 
15,000 have been imported by the New York Department 
of Public Works for use upon some streets of heavy trat 
fic. The claim is made that they are more homogeneous in 


structure and wear better than blocks of native 
> 


SEWER FLUSHING AT ROCHESTER, N. Y.. has 1 
discontinued. It 


stone 


seems that the work was at one tin 
done by the Board of Health, which for some reason di 


continued it. The Executive Board then took up the worl] 


although not coming within its domain. Money for th 
work not being provided by the Common Council th: 
Board has been obliged to discontinue the flushing 
> 
LIMITATIONS OF THE CITY ENGINEER of Provi 


dence, R. L., Board of Alder 
men of that city. It is proposed to restrict the 
from doing outside, Work. The 
until the last of -Ottober. 


are being considered by the 
enginee! 


matter has been laid over 


> 
THE DRAWBAUGH TELEPHONE AND TELEGRAPH 
Company has applied to the Board of 
of New York city, for a franchise 
system. 


Electrical Control 
to establish a telephone 
which Mr. J. R. 


years the 


This company, of 
president, 


Bartlett is 
validity of the claim 
of Alexander Graham Bell as the inventor of the teley 


phone 


contested for 


and it is still engaged in legal all at 


tempts failed to establish Daniel lbrawbaugh as the prior 


i 


controversy. As 


inventor, a bill is now before Congress, but not yet passed 


asking that the Drawbaugh Company be 


permitted to use 
similar appliances to those now claimed by the Be Com 
pany. It is in the hope that this bill will be favorably acted 
upon that the present company was incorporated on July 
25, 1895. 
> 
INCRUSTATIONS IN WATER-PIPE, says Le Genie 
Civil were recently removed by fire at Setif is fol 
lows: Three pipes had been reduced diameter from 
l™ to 2% ins. by incrustation, and immersion in a bath 
of diluted hydrochloric acid had failed in useful result 
Finally two lengths of pipe were placed on the ground 
paratle| to each other, and 6', ft. apart. and on these 
lavers of 15 pipes were placed, ¢ h laye it right angles 
to the one below it. until there were 7 or Slayers 
Combustible material was filled in between the pipes and 
fired: and when the pipes were cooled they were easily 
seraped out and cleaned. Out of 157 pipes only 6 devel 


oped defects causing their rejection after the firing pr 
cess. and the cost was about 3 cts. per lineal foot of piy 
an e ws 


AROUND THE WORLD IN 
pace set by Prince Hilkoff, the Russian Imperial Ministe 


DAYS is the possible 


yt Ways and Communication now officially studying 
American railway methods. To make the circuit in this 
time modern fast ships and railway trains are alone con 
sidered: but with these available on the routes specified 
he gives the time as follows New York to Bremen. 7 
days: Bremen to St. Petersburgh by rail, 1% days: St 





Viadivostock, by rail at 30 
Viadivostock Francisco, via Ha 
11) days; San Francisco to New York, 4! 


uiting the globe 


Petersburgh to- miles per 
hour, 10 days 
kodate Straits, 


days. The present shcrtest time for ciré 





given as follows New York to Southampton. 6 days 
Southampton to Brindisi, via Paris, +‘ days; Brindisi to 
Yokohama, via Suez, 42 days: Yokohama to San Fran 


cisco, 10 days, and San Francisco to New York, 4% days 


or 66 days in all 
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rHE WATER SUPPLY SYSTEM OF SALT LAKE CITY, 


r 





PG 


Lake 


t\ 


ut 
he snow, which lies on the highest peaks 


l 


UTAH. 
By W. P. Hardesty, C. E. 
(With inset.) 
City is exceptionally well situated 


a good supply of pure water at moderate 
Wasatch Range of mountains lies close 
on the east, and all along its western 
streams of pure mountain water, well 


till far into the summer. The creeks 
contiguous to the city, and which 
illy first turned to for water, are: 
ty Creek, which comes in from the north- 
i enters the city and flows through the 
1 (2) Emigration Creek, which comes in 
I st (3) Parley’s Creek, which issues 
suntains southeast of the city. These 
naturally westward through the city, 
x into the Jordan River, but their chan- 
been greatly changed and converted 
gation canals, flumes, etc. 
vater from all these creeks can, within a 
listance from the town, be diverted so as 
ire an all-gravity supply with an almost 


ENGINEERING NEWS. 


verted by a weir, and after passing through 
screens for excluding leaves and drift is passed 


by a short tunnel through a projecting ridge in the 


valley to a brick tank on the creek below, used 
for a settling basin. This tank is divided into 
two compartments, so that either can have the 


water drawn off and be cleaned when necessary. 
It has a capacity of 220,000 gallons. From the 
tank a pipe line leads down the canyon to connect 
with the first pipe line. About 100 ft. of this pipe 
is 30-in. and the rest 24-in., reducing to 20 and 
16 ins. in the first line. 

It is told as a fact that Brigham Young and his 
lieutenants the pipe this diminishing size, 
from 30 to with the firm opinion that the 
momentum of the water (it was to gradually in- 
crease in velocity) would permit of this reduction 


gave 
16 ins., 


in pipe cross-section. 


In ISS the 2Oth Ward pipe line was built. This 


takes water at about 150 ft. higher elevation than 
the low line. It consists of a 12-in. wooden pipe. 
wound spirally with flat bands and well tarred. 


On leaving the canyon bed, the pipe is changed 
from 12-in. wood to a 6-in. cast-iron (which climbs 
the side hills and runs east on 6th St.), and to an 


S-in. kKalameine pipe. This pipe line supplies the 





1.—VIEW OF DAM, SCREENING TANK AND CULVERT AT HEAD OF PARLEY’S CREEK CONDUIT, SALT 
LAKE CITY. 
A. F. Doremus, M. Am. Soc. C. E., Engineer. 


t 


On of 


of the 
northeast 


ressure account range 


east 


i 


the north central, and 


arts of the city naturally compose a zone 


h-line system, while the remainder can be 


by a low-line supply 


ater supply system has always been 
the city. The population of Salt Lake 
creased from 20,768 in 1880 to 44,848 in 
il is now estimated at 50,000. 
City Creek Supply System 
reek, being much the nearest and most 
stream, Was naturally turned to first 
r for irrigation as well as domestic use. 
tl Mormons tapped this creek with a 
rrigating ditch on the very day they ar- 
n Salt Lake Valley, July 24, 1847. All water 
t by the city for domestic use came through 
litehes, or from wells, until about the year 
hen the creek was tapped by a pipe line 
pe was proposed at first, but cast- 
oon substituted. This cost, then, 
S100 per ton delivered in Salt Lake 
4 20 pipe was used for 1,900) ft., 
Iti-in. pipe for 1450 ft. more, which 
ht th line to the center of the city, no 
eing then drawn from it on the way 
In ISSS, a line was taken out nearly one- 
le farther up the stream. The water is di- 


district between South Temple St. and 6th St., and 
from State St. east 

The high line supply from City Creek is taken 
out about Zl. miles above and nearly 500. ft. 
higher than the low line, and supplies the highest 
part of Salt Lake. The main is of 12-in. cast- 
iron, and just below the brick tank of the low- 
line system a Y is put in and a branch run up 
each side of the canyon onto the high ground. 
The branch on the east supplies the 13th St. 
system, which includes the district between 6th 
and 13th Sts., and between State and O Sts. 


The only reservoir completed and now in use on 
the City Creek system is the one on Capitol Hill, 
the west side the canyon, fed by the west 
branch of the high line. This is 100 x 200 « 14 ft., 
is lined with concrete and cement; cost over $20,- 
OOO and holds 2,050,000 gallons. 


on of 


The capacity of the pipes taking water from 
City Creek is about 14,000,000 gallons daily. The 
average minimum flow of the creek is about 7,- 


OUO,000 gallons daily, with 4,000,000 gallons as the 
ISS9. The natural flow has 
been much increased since then by tunneling and 
developing the springs and 


least flow recorded, in 

undertiow. 

Great care is taken in the canyon of this stream 
guard against pollution. During the summer 

season the creek is regularly patrolled by watch- 

men in the employ of the city. The creek channe] 


to 
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has been greatly improved by straightening ar 
by rip-rapping its banks with stone. In this mar 
ner most of the vegetable matter and the deb 
have been excluded from the stream. The dri 
that does get into the stream is regularly cleans 
out each season. The water, however, is hard, o 
account of the carbonates of lime and magnesi: 
which also cause concretions, particularly in dea 
ends of pipes. Some of the very small mains us: 
in this system are at an extreme disadvantage o: 
account of these incrustations, being often near} 
closed. 
Emigration Creek Supply. 

This creek was tapped after the city had grow: 
beyond the capacity of the City Creek supply 
In 1890 a 12 and 14-in. kalamein iron pipe was 
laid from the creek just above the mouth of th 
canyon to a relief tank the east bench in th 
city. This line is over three miles long and has 
fall of about 500 ft. A trench 10 ft. wide an‘ 
nearly 200 ft. long was dug across the bottom of 
the canyon with the intention of putting in a 
submerged dam and raising the water to the sur 
face. It was found that the bed-rock in the. lowest 
part was much deeper than was expected, and 
after going down 27 ft. the water had increased 
so fast that three pumps could not handle it, so 
this plan was abandoned. 
A supply of about S0O,000 gallons daily is ob 
tained from that portion of the underflow reach 
ing this trench that rises to the level of the inlet 
to the pipe here, near the top of the trench. 
The natural summer flow of this creek is quits 
small and is rendered impure by the many flocks 
of sheep driven through the canyon. 
of increasing the flow a tunnel driven int: 
the hill on the south side of the canyon at this 
same site. This tunnel is about 4% ft. wide by 4 
ft. high, and reaches in 306 ft. It cost about $5 per 
lin. ft. A flow of excellent water, estimated at 
SO00,000 gallons daily, was thus developed. To se- 
cure the underflow it is proposed to start a tunne!] 
about one-half mile down the canyon, at the 
mouth, and run up the canyon to the site of the 
dam. A ledge of rock extends diagonally across 
the valley here, though rather deeply buried in 
the center. It is believed that by constructing th: 
tunnel with the head on the upper side of this 
ledge and at a sufficient distance below its top 
that the ledge, acting as a submerged dam, will 
collect all the water needed to be drawn off 
through the tunnel. Some borings have been made 
to define the profile of this ledge and ascertain 
the best location for the tunnel. 
The conduit constructed is of 14-in. pipe, except 
about one mile of 12-in., used where the hydraulic 
grade is heavier. The crossing of Red Butte Creek 
(a small stream north of Emigration Creek) 
made by laying the pipe in a box 16 ins. square 
inside. This box very strongly built, and 
packed with sawdust around the pipe. It spans 
the creek, having a mud sill as support at each 
end. The of the box single, 8 x 16-in 
pieces. The capacity of this pipe-line is about 3,- 
OOO,000 gallons daily. It was built in 1890 and cost 
$51,000, of which the pipe and fittings cost about 
two-thirds, at the factory. 


on 


As a means 
was 


is 


is is 


sides are 


Parley’s Creek System. 

It was in 1889 that Salt Lake City took on a 
new growth—a genuine western boom, and it was 
soon seen that the water supply was totally in- 
sufficient. Both Emigration and Parley’s Creeks 
were suggested as new sources of supply, and the 
construction of the former in 1890 was followed 
by that of the latter in 1891-92. The mouth of 
Parley’s Creek is over two miles south of that of 
Emigration Creek, and as the supply lines from 
both run northwest to the same _ point, the 
waters could just as well be united opposite the 
mouth of Emigration Creek canyon, making one 
line serve for both from that point to the city 
This was not done for the reason that there was 
immediate need for more water, which could be 
secured quickly and cheaply by constructing the 
Emigration Creek line, and for the reason 
that it was thought that this supply would be 
sufficient for a while, which, was not 
the case. 
The Parley’s Creek conduit has a length of over 
five miles, and it was made of sufficient size to 


also 


however, 
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arry the waters of Mill Creek, the next creek 
south of Parley’s, The conduit can be extended 
yn to this creek with an additional length of about 
two miles. This will probably be done when nec- 
Parley’s Creek is tapped at the mouth 
if the canyon, at Sentinel Rock, where the oppo- 
ite walls approach and make a 
ite. The head-works are 


essary. 


natural dam- 
shown by the twa 
views, Figs. 1 and 2. The system consists of a set- 
tling basin, a stone dam, screen house and over 
tive miles of 56-in. conduit. The conduit has a 
fall (of hydraulic grade line) of 0.16 ft. per 100, 
vith a daily carrying capacity of 18,000,000 gal- 
ns. 

The dam shown in detail by Fig. 5, on the inset 
heet, is of concrete, with rubble masonry facing 
ind cut stone coping, Portland cement being used. 
it has a water-way over its top and a 50-in. sluice 
inderneath for passing surplus water. The crest 
f the spillway is 19% ft. above the top of the 
foundation; its clear width is 12 ft., and the fall 
to the toe of the dam on the lower side is 2014 ft. 
Of this fall, 12! ft. is down a 2 to 1 slope, and the 
balance of S ft. is a vertical drop, the water falling 
on an apron 13 ft. wide. The dam is 70 ft. long 
m top and the greatest width at the bottom is 34 
ft., this being under the spillway. 

The 50-in. sluice discharges the water near the 
bottom, and is controlled by a gate at the upper 
end. The upper side of the dam next to the spill- 
way has a batter of 1 in 10, and the lower side of 
1 in 2 The bottom width here is 18 ft., and 
the height, 22 ft. 

The water is conveyed in a 36-in. cast-iron pipe 
laid in a tunnel about 100 ft. long, and on the 
south side of the creek, from the upper side of the 
dam to the screening tank, both being at the foot 
of Sentinel Rock. 

The tank, Fig. 4, consists of an annular settling 
basin, 514 ft.wide and 121. ft. interior diameter, the 
water falling over the top of this into the circular 
discharge basin inside of it, the two basins being 
separated by an 18-in. wall, of an extra strong 
concrete, the parts being 1, 2 and 3. On top of this 
wall are the screens, through which all the water 
passes. This discharge basin is % ft. by 16 ft. 
deep, and near its bottom the 36-in. outlet starts. 
The bottoms of both the settling and discharge 
basins slope in one direction toward a discharge 
pit, from which a 10-in. pipe leads for discharging 
sediment back into the creek. This pipe has a 
gate between the discharge basin and the pit 
and one at the outlet to the latter. The screening 
tank is enclosed within a neat brick building. 

From the discharge basin a 6-in. cast-iron 
pipe leads. The creek is crossed at once from 
south to north by a double stone culvert with 12 
ft. arches, shown at the right of the 
The pipe 


view, Fig. 1. 
rests on concrete, which is carried half- 
way up its sides, the stone coping being all that 
is placed over its top. This pipe extends from the 
tank to the first manhole, a distance of 450 ft., 
until 
to the 
is partly for the purpose 


and has a uniform ascending grade of 0.5 
the creek is crossed and then a grade of 5 
manhole. This up grade 
of allowing sediment carried through the screens 
to deposit in the pipe, and when the inlet to the 
tank is closed and the discharge gate opened, the 
backward flow of the water in this pipe carries 
much sediment with it to be flushed out. 

At the manhole begins the rain conduit. This 
is a combination structure of concrete and brick- 
work, as shown by Fig. 5. The lower two-thirds 
is of conerete and the top one-third is of brick- 
work, 

A special arch brick is used, having a depth of 
6 ins,, and but one ring is used. Where the con- 
luit passes under a highway, an extra ring of 
common-sized brick is used over the 6-in. ring, to 
strength. The contract called for 
native cement for all the conduit, but after about 
‘; mile had heen built an agreement was made 
by which Portland cement was used for the con- 
erete at the same price, the proportions of 1, 2 
ind 3 of the former changed to 1, 
t and 5 of the latter. The bottom of the 
onduit, however, was still made with the 
native cement. Native cement, mostly Milwaukee 
irr Utica, was used for all brickwork. The inside 
if the conduit is plastered with !4-in. of mortar 
1f equal parts of sand and Portland cement. The 


rive added 


being 


maximum curvature for the conduit in the diffi- 
cult work in the valley is 15°, while 3° and 4 
curves are mostly used on the open ground. 
Seven tunnels are used through the valley, rang- 
ing from 70 to 770 ft. in length, and with an 
aggregate length of 2,000 ft. 
go through the points of 


These are used to 
ridges. The material 
encountered was all earth. The summits above the 
tunnels range from 2U to 40 ft. The excavation 
was made 6 ft. high and wide enough to work in. 
Light cast-iron pipe is used through the two longer 
tunnels, amounting to 1,300 ft. in length, and the 
earth was backfilled around the pipe. It was 
deemed unsafe to use the concrete conduit here 
on account of a glacial movement of the earth, 
caused by its composition and by its being kept 
wet by seepage water. 

Nearly one-half mile below the head is Dudler’s 
gulch, which is crossed by a five-span arch cul- 
vert, shown by Fig. 6. Four of these are “blind” 
arches, and are of concrete with 12 ft. span, the 
arches being blinded with stone walls, while the 
center arch is of stone, of 14 ft. span and is open 
to pass the drainage. 

The concrete arches are each 16 ins., and the 


stone arch 24 ins. thick on top, below the bottom 


grade 6 ft. above the creek, and with two 8-ft. 
blind arches. 

At the intersection with Sth, 7th, 9th and 10th 
South Sts. the conduit is connected by lengths of 
l2-in. pipe with valve boxes, to be used for direct 
connection with the city pipe when 
needed. The average cut made in, open ground 
for this conduit was & ft., and 5 ft. is the least 
depth of covering over the top 


system 


Brick manholes are placed every SOU ft. along 


the conduit. These have ventilators under the 
with 44-in 
meshes is placed below the cover of each manhole 
to prevent any large object that may get through 
the ventilators from falling into the conduit. The 


covers are provided with locks 


edges of the covers and a 


screen 


The ordinary sections of conduit cost $2 7o per 
lin. ft., 
wrought-iron pipe and light cast-iron pipe 


while the contract price for wooden pipe 
were 
$5.45, $6.95 and $11.68, respectively, showing con 
clusively the economy of using the conduit in this 
case, to say nothing of its superior durability 
The Parley Creek conduit system was designed 
and built under the supervision of Mr. A. F 
Doremus, M. Am. Soc. C. E., 
engineer from 1IS90 to IS4 


who was the city 
Dubois & Williams 





FIG. 2.—VIEW OF PARLEY’S CREEK HEAD-WORKS FROM UP-STREAT SIDE. 


of the conduit. The width of the 
1S ft thick, leaving 
a 4-ft which was filled with 
earth and stone spalls. well packed. The 


blind arches 1s 
the stone walls are each 2 ft 
open space between, 
piers 
between arches are solid. The standard construc 
tion of conduit is used, but 1IS-in. stone walls are 
used on the sides in addition, while over the brick 
arch is a regular pavement of sand, concrete and 
cement 

The arch of the center opening, the belt Courses 
and coping are of cut stoné, the rest of the 
Port 
land cement is used in all these extra structures 
except for the 
a 15 


the center cpening for the, drainage 


masonry of coursed ashlar, quarry-faced 


brickwork. The conduit here is o7 
curve. A ?-in. stone pavement is used under 

At about three miles from the head, Emigration 
Creek is crossed, by an 
detail by Fig. 7 
pipe, with steel bands. It is 546 ft. long, 515 ft. 
of this length being under a head of 12 to 15 ft., 
While the 


inverted siphon, shown in 


This is a ob6-in. redwood stave 


crossing of the creek bed proper is un- 
der a head of 55 ft. for a distance of S7 ft. At 
each end of this latter crossing is a deep brick 
well, giving a vertical drop in the 
1% ft. 
valve 


siphon of oven 
Adjoining the well at the north end is a 
pit, with an outlet pipe, by means of which 
the well and thereby the 
when desired. 


siphon is drained off 
This siphon pipe is buried about 
» ft. under the bed of the creek. Red Butte Creek 
is crossed with a 6-ft. open arch culvert, with.a 


of Denver, Colo., were the contractors for all th 
work, except excavation and backfilling In de 
sign and in the excellent and substantial char 
acter of constructior this syst compare 
favorably with any to be found in this country 
The entire cost of this systen as SIS1,000, of 
Which 854,000 went to contractors for excavation 
etc., $117,000 for the masonry and constructed 


parts of the system, including pipes; $10,000 for 


engineering and S4,000 for inspection 


way and additional work by other parties on the 


conduit taking up the balane 
The water from the conduit, and from th 
Emigration Creek pipe line can be discharged 


into the relief tank, Fig. S, on the east bench on 
the line of Ist South St. The 


pressure from the 
latter line must be relieved here before being 
turned into the low line system, as there is a fall 
of nearly 3.00 ft. from its head. The tank is 20 
ft. in diameter and 14°. ft. deey From the west 
side are projected two pipe lines, one of 24-in 


leading to the 20th Ward pipe system, the other 
of 30-in., leading to 13th East St. reservoir, from 
there to he 


System of the city At present, however, water 


conducted into the low line supply 
from the Emigration Creek line is not discharged 
into the relief tank at all, but 
past it and west on Ist South St. to supply the 
district 
relieving the pressure An overflow pipe leads 
from the tank at a higher elevation 


between Sth and 13th East Sts vithout 


sa 


than the 


piy for discharging surplus water into 
rrigation system, near by. The tank and 
imbers are enclosed within a neat and 
ibst tial brick hous 
The 15th East St. reservoir is only partly com- 
It has yet to be lined before being of 
rvic ind it will then hold about 6,000,000 
It is located about 1,000 ft. west of the 
tank and is about 130 ft. lower. The water 
the $0-in. pipe from the tank discharges 
rh an IS8-in. pipe and a flume into a wooden 
t k set ithin the reservoir and with its over- 
t th same elevation as the overflow of the 
rick tank for the I line supply in City Creek 
They thus do not interfere with one 
thes discharging into the same pipe sys- 
The relief tank is at the same elevation as 
} ink hou in City Creek canyon, where water 
taken out for the 20th Ward, so water from 
I t tanks can be turned into the same sys 
t nout mterference 
\ Ul-ir main leads from the reservoir west on 
= th St bei soon reduced to IS ins., 
then to 16 ins. at Sth East St., and ex 
to West Temple St., or over two miles 
The water of Parley’s Creek is often very muddy 
it fall and winter, after rain or cloud bursts, 
Ls so In the spring. On this account it 


ilarly used only in the summer 


season, 


nore clear and when the creeks 


other 


ipply the demand 


Distribution System. 
itest fault with the 


ufficient size of the 


distribution system 


mains and sub-mains. 


rh was caused partly through ignorance of the 
ouncils and purtly because the system was 

up piecemeal as the increased demand made 

iry, not being planned broadly enough at 

(on numerous streets the mains laid were only 
{4 ins., and from one of these as a trunk the 

als r branches would be laid. These were 


ith dead ends, the system resembling a tree 


i) projecting branches, only with the branches 


larger than the parent trunk. There were 

t and G-in. hydrants, and in one place a 6-in. hy- 
int was connected with a 2-in. main, the hy- 
lrant, of course, being of no use. These faults 
! been largely remedied during the last few 
by putting in larger mains and by con- 

ting the pipe se as to do away with dead ends 
ich as possible. In the 20th Ward system 

t ! ns are still mostly 3-in., and about $3,500 
here need to be replaced by 6-in pipe. The 

I ness part of town comes under the low line 


tem, which supplies about two-thirds of all the 


used. Following is a summary in round 


bers of different sizes of pipe in the ground 
Size 

No. ft ins. No. ft. 
110 MO. bcs Wiksinecscts cece 
24 2.620 S sesoe he .. 33,000 
4) G .. 041,000 
% : 3 TOO 1. . 138,000 
se 9,100 61.000 
14 ‘ 11.900 : . 
oS OK) Potal 3 644,550 
it 122 miles Besides this there have been 
1.400 ft. of 1 ind Z-in. pipe discontinued 

indoned. There have been placed about 1 
be | ind nearly 900 hydrants. The hydrants 
the How: Galvin and Ludlow The 
H in type of hydrant that was made in 
Salt Lake Nearly all of this make have been re- 
led so a to make them effective Those of 
i i ire single and of 6-in. are triple nozzle. 
Cr Ludlow hydrants are 6 and 4-in., and are 
eal ill triple nozzl The gates or valves used 
Boston, Ludl ind Galvin. The service 
pipes are all of lead, and are mostly Js in., with 


wi! and *4-l for the larger 


houses 


7 tatic pressure on Main St., in the business 
town, i 100) to 110 Ibs. per sq. in. 
Vitl ivy draft during the summer the pres- 


often reduces to 60 to 65 Ibs., while 90 to 


Lo th i rage by turning water from the 
att Ward syst into the low-line here, the 
pr i nereased by 50 lbs. An ample supply 
h re pressure is thus secured. The 

I City Creek high-line system would 
Cc! the } ure to 250 Ibs., entirely beyond 

t ngth of the down-town pipes to withstand 
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About 5,000 reached by 
system, thus taking in not less than SO 
habitants. the 


water 


acres is the supply 

of the in- 
During when there is a 
large amount of 


sprinkling, 


summer, 


for lawn and street 
the consumption reaches over 12,000,- 


Dur 


used 


OOO gallons daily, or 250 gallons per capita. 


ing the winter the consumption does not reach 
over 8,000,000 gallons, daily, and the water of 
arley’s Creek is not then used. A very large 
amount of the water of the three creeks named 


was formerly used for irrigation, both for public 
irrigation of shade trees in the city and by private 
parties. the 
has for 


In order to secure a supply to meet 
demand for this irrigation water the city 
several years brought water through a large canal 
the Jordan Utah Lake, 
the source of this river and is about 30 miles south 
of the city 


from River, near which is 
This water is used to supply irrigators 
in exchange for their 
Creek, and for the 


in time probably be 


water rights on 
The 


the key to the solution 


Parley's 
lake will 
of the 
problem of an increased water supply for domestic 


city’s own uses. 


from it will have to be ex 


water from the 


purposes, as water 


changed with pure other moun 


tain streams, these already being appropriated 
by farmers and millers. The minimum flow from 
the three creeks used occurred in 1ISS9, when it 
tell to S,000,000 gallons. The tlow has been muen 
increased by development of springs and other 
underground sources since then. 

Considering all the possibilities in the way of 
supply, Salt Lake City should never have any 


serious trouble in obtaining sufficient 
With a population of 500,000 or more 
of the present 
to Sait Lake City, has been variously estimated at 
81,000,000 to $3,000,000; 


Water, even 
The value 
water supply system, as an asset 
$2,000,000 is probably a 
safe figure to put it at, 
could be bought this, even if 
of the state did not prohibit it, 
Violently opposed to any private corporation ever 
obtaining control of it. The actual the 
plant has been but a fraction of this, though large 
sums have been spent on it at one time and 
another; but the water-rights and privileges and 
the ownership of much of the land in the valleys 
of the creeks are of the highest value. 


doubtful if it 
the 
as the people are 


and it is 


for constitution 


cost of 


_ En -? e 


U. S. IMPORTS AND EXPORTS FOR 1893-1896. 


and 1893-96, inclu- 
reported upon, as follows, Ly the U. 8. 
Department of Agriculture: During the ten years 
ending June 359, 1896, the United States exported 
domestic merchandise to the value of &S,207,- 
292,566, end it re-exported articles of foreign 
crigin to the amount of $149,785,038, making our 
total exports in that decade, $8,357,077,604. 


U. S. imports exports for 


sive, are 


Our 


imports during the same period were valued at 
$7,656,127,784; and the total commerce of the 
United States, for the ten years 1SS7-1S896, was 


thus $16,013,205, 388, or 


than 81,600,000,000, 


a yearly average of more 
The total exports for 1IS06 
S$75,068,773 over 1805, and 
of $47,754,709, or an in- 
commerce of $122,825,482 

The for the present 
fiscal year also show an upward tendency, though 
not 


show an increase of 
the imports an 
total 


about S 


increase 
crease in 


S05. or 


over 


figures 


this is 
the last 
The 


by sources of 


quite so marked as was the gain in 


fiscal 
exports of 


year 


domestic merchandise, grouped 
production, are given 
IS92Z-1896, inclusive, together with 


each group, as follows 


for the years 


percentages of 








Year, Agriculture. Manufactures. Mining. 
ISO] $642 ,751,344 $168,927 315 $22,054,970 
Per cent 73.69 19.37 2.00 
ISo2 799,328,232 158 510.9387 20,692, S85 
Per cent 78.69 15.61 2.4 
1803 . .. 615.382, 986 158,023,118 POOR ORG 
Per cent. T4.0 19.02 2.41 
ISt4 .. 628,363,038 1S3,728,S0S PO 440 508 
Per cent. 12.28 21.14 pis 5 
1805... . 553,210,026 183 595, 7455 IS 500. S14 
Per cent 69.73 23.14 waster 
SOG ae 569,841,714 228,480,893 
Per cent. 66.02 26.47 





£ +s show that in the fiscal year which 
ended last June, American farmers sold to for- 
“eign $570,000,000 worth of their 

more than in the 


manufactured 


These figur 


nations nearly 


$17,000,000 
The sale of 


products, or about 


our 


prece ding vear 


products abroad grew faster still and their pe; 
centage of the total value of exports is n 
greater than for any year in the list; the gain 

IS9G over 1895 being nearly $44,000,000. 


The United Kingdom of Great Britain leads 
other countries in exchanges with the Unite 
States. During the year ending June 30, 18% 
we sold to the English speaking people 
Europe merchandise valued at $406,000,000, 
{6 of our total exports, and we bought fro; 


these people goods to the value of $170,000.000 


. 
or 22 


of our total imports. Taking all parts 
the British Empire in all continents, we find that 
they bought 


aggregating in 


from us OS of our last year's i: 
Value $512,000,000, 
purchasers come Germany, 
British Australia, British 

China, in about the 
named, Our exports to Cuba have declined fro; 
$24,000,000 in IS92 to $7,560,000 in 1896, or 


Nex 
Cat 
Indi 


orde 


ports, 
to England as 
ada, Italy, 


Japan, Russia and 


Onis 
ol of the value of the imports of IS93. 
The value of imports for these six years, und: 


the heads of dutiable and free, is thus given 


Total customs 7 < 
collected, = 


Total 


Yeat Imports. 


Dutiable. Free, 
SOL S47S,074, S44 85 6,241 
Sev. 360,402,804 457 ,999.6: 
ISS. 421,856,711 444,544,211 
ISS. BTID TO O86 795 536 


SOD. 368,736,170 an 


852 $844,916, 196 $219,522 205 





S827,402.462 177,4 
SO6,400,922 203 5.017 Al 
654,994,622 131,818.531 58 
731,969,965 152,158,617 49.1 


















TSH, 400 907 OF TAT ATO 779,724,674 160,534,351 47.4 

These figures show, for the year ending Jun 
30, IS8G, a gain of about S4S,000,000) over 1805 
and S125,000,000 over 1S94, in the value of tota 


imports The articles that most contributed to 
the gain in imports last year were sugar, ra 
and manufactured wool unmanufactured - silk 


wood and its manufactures, hides,tobacco, earthe 
ete. We import most fron 
before stated we bought from he: 
the value of $170,000,000;  ¢ 
added the value of imports fron: 
her colonies, the aggregate being $259,000,000, 0: 


stone and chinaware, 
Iengiand, As 
in ISG, 


Loods to 


this must be 


*>©6©6ChOf Our total imports. After the United King 
dom comes Germany, Brazil, France, Canada 
Cuba, Japan, China and British India, in th: 
order named. Our imports from Cuba _ shranl 


from S7T9.000,000 jin 1803 to $40,000,000 in 1896, and 
those from Mexico dropped in the same time fron 
SU4O0O,000) to SLTG00 000, 


ae — 


MOMENTUM FRICTION BRAKE FOR ELECTRIC CARS. 


The design of an efficient and simple mome! 
tum brake for electric cars, such as has bee: 
used on cable cars, possesses several features 
difficulty, the chief of which, perhaps, has be: 


the limited axle space left available by the moto 
Only about 5 or 6 ins. of the car 
left the casing, and th 
affords a very contracted space in which to app! 
mechanism, and practically excludes th: 
on the axle, such as, for instance, the Joh 
son brake for cable cars has. 
tion by Mr. W. G. 


Co., of 


casings. 


axl 
is ordinarily clear by 
suitable 
SCTEW 
In a recent inve! 
Price, of the Chicago City R 
i. the difficulty 
overcome, if a successful operation of six mont 
in actual 
to draw 


Chicago, however, 


service is a good criterion from whi 
Through the courtesy of t! 
able to present illustrations 


called fricti 


conclusions. 
inventor we are 


this brake, which is a momentum 
brake. 
Fig 


tric 


lisa plan and section of a four-wheel el: 


car truck, showing the location of the f1 


Forest. 


$28,715,718 


Fisheries, 
86,208 577 


Miscellaneous. Total for yea 
$3,612,564 $872,270,2s 








My 0.71 0.41 
, OAOB AST 3.838.947 1,015,732. 
- 0.5: OSS 
” 3,936,164 831,030.78 
O47 
$261 020 4,400,944 S69 204 9 
0.49 ODL 
5, b28, S07 1,171,974 793, 892,00 
0.67 OL 
3, 71S, 204 G.585, S14 4,152,700 863,200.45 
3.91 0.76 O47 


tion mechanism and 
disk <A, 


keyed to the car axle close to the wheel, which 


brake rigging. A frict 
with a suitable hub runs loose on a sles 


of special construction, having a disk on the 


side, against which the friction disk bears, as 





October 22, 1896. ENGINEERING NEWS. 261 





arly shown by Fig. 2. In the 2-in. annular re- will be placed on many other cars during the win- treasurer The directors are James McManes, 
ss in the friction disk hub are inserted the bi- ter. One of its principal advantages is the re- Edwin J. Houston, Allen B. Rorke, Henry Clay, 
ireated ends of the levers, Fig. 5. These levers duced physical labor required of the motorman David S. B. Chew and Geo. H. Holgate Some of 

located on the car as shown at B, Fig. 1. The in braking, and the reduced mental strain since these names are well known to engineers. Mr 


erating rods C, Fig. 1, from the levers on the he Thayer is a Member of the American Society 


r platforms attach to the arm D, Fig. 1, shown pected to reduce the number of ‘“‘slid-flat’”’ wheels. Civil Engineers and is Chief Engineer and Super- 
detail by Fig. 5—and this arm by its swing es : intendent of Fairmount Park. Mr. A. E 


has much less fear of accidents. It is also ex- 


‘rates the screw, Fig. 5, so as to spread apart 


7 a NG nelly is an Associate Member of the Americar 
lever ends resting in the annular recess, in a THE BATES THERMIC ENGINE CO. 




















Institute of Electrical Engineers and one of the 
inner obvious from the drawing, Fig. 5. This Public announcement was made in the Phila- managers of that society Prof. KE. J. Houston is 
reading of the levers forces the friction disk, A, delphia daily papers about Oct. 1, of the great a Member and Past-President of the Americat 
iinst the wheel, so that it turns with the wheel success of a wonderful new engine, which, it was Institute of Electrical Engineers, and ’ ier 

é na 1e E\e Jay 
FIG. 1.—PLAN AND ELEVATION OF ELECTRIC CAR TRUCK WITH MNOMENTUM BRAKE ATTACHED 
Used by Chicago City Ry. Co. Designed by Wm, G. Price 
d winds up the chain E, Fig. 1, operating th claimed, would save SO. of the fuel consumed by tist and an authority rical sul t } 
heel brakes, through the rigging, shown it ordinary steam engines and invitations wer fame is world ide 
Fig. I given to the public to see the engine in operation Certainly the fact that eng ! sucl 
When applying the brake the motorman pulls at No. 140 Ridge Ave The Bates Thermic En nence are the managing office! fa me engl 
he lever a few inches toward him, and to release gine Co., 652 Philadelphia Bourse, at about the neering enterprise ought to be a good guarantee 
the brake he pushes it back again close to the same time issued a pamphlet advertising the e1 of its soundness from a andy 
ash of the car When the brake shoes are prop gine, and a circular *‘Prospectus,’’ headed \ Rey and should S mie t 
rly adjusted a movement of the car of IS ins. olution in Motive Power,’ “Consumption of Coal investors We nh t hich ar 
ipplies the brakes It is adjusted by means of Su) less than with Steam Engines.” et Aceorad to generate powel tha ? h f Wl 
i ratchet on the head of the screw, and this ad ing to this prospectus the company is chartered by the s ta 
' C Cees 7 
z wend y \ 
rs a ; AC} Y z 
; fs 1 / - 
a a T ros 
i if, : - \ wR oe 4 
i ; : “ 
if . <-» 
© ‘oa a 
N ne Sa 
: Sy 
Ui 2 cccins seein actin teres inl aC 
A A, ff J 
ie ee ae fi ‘YY 
al “4a 
a ol 
| 
queeterd | sven 
Ps aaa —— 4 ae oo 
\ : — 
Need ——— 
} ——— 
vs —— 
— —a 
ae Ba, = ee 
>ect : 1 c < a 
FIG. 2.—SECTIONS THROUGH CAR AXLE SHOWING FRICTION CLUTCH OF FIG. 3.—DETAILS OF FORK OPERATING CLUTCH OF MOMENTUM CAR 
MOMENTUS BRAKE. BRAKE. 
justment can be done by the motorman in five under the laws of West Virginia: capital stocl] hese 1 ? ! 
minutes’ time. The brake is oiled by means of an SH. U00; shares, 100,000 at SOO each. of which array of names as 
attached oil cup, which requires filling only once 15.000 shares are now offered for sale at $10 p With this ’ i 1 it | 
t week. Mr. Price states that the brake can be share The company owns the exelusive rights hile t inderta t 
applied as quickly as an air brake, and works to manufacture, use and sell the Thermic engines motor, f Vhich ih lat vere mat 
fully as smoothly by using the bend in the lever in the State of Pennsylvania, in the State of Del und a member of the staff of s journal ted 
rods, as shown. Its release is instantaneous. aware, and in the State of New Jersey, south and Philadelphia, examined the engine in operat 
This brake has been in operation on several cars including Trenton. The officers of the company and secured all the information available « er! 
running on the Chicago City Ry. Co.’s lines for are Russell Thayer, President; A. E, Kennelly ing the new motor and the company formed ft 
six months, and has proved sa successful that it Vice-president; Wm, J Elliott, secretary and xploit it 





t ! | phlet issued by the com- 

} history of the motor is given as follows: 
N tes, Fraric patented a gas 

ISS) | assigned his patent to the 
\nonyme des Moteurs Thermiques Gar- 

r M. Gardie’s death, experiments were 

th society for five years, under the 


Maurice Lorois, ceeded in 
the 


Thermic Engine Co., 


who su 
the system, and patented present 
Bates 
and 


organized, purchased 


these patents for the 


Pennsyivania Delaware and part of 
J is above noted It then made pat- 
the original drawings furnished by the 
pany The engine was then built by 
\. Falkenau, whose machine shop is at 11th 
Rids \ve Philadelphia, in the basement 
} ! now running 
ired from the patent office Copies 


S. patent of M Which one is 


manufacturing gas, No. 929,405 


No. 529,45 both 


patentgivesa very 


Lorois, of 





motor, 


20, ISM4. The latter 











seription of the engine and its opera- 

hich we condense the following: Fig 

igrammatic view of the engine with its 

t ! s, and ~ is a front view, partly 
f the engine 

pu oO! ompressor P compresses atmospheri« 

ure of 42 Ibs. per sq. in. and upwards, into 

r Z. where the water is separated from the 

1 air Phe compre ed air passes from this res 

gh a pipe and branch pipes a1 into two heat 

or re¢ erators RR’, in which it is heated 

t ga f combustion exhausted from. the 

ler G4 if the engine. The heated com 

from the interchanger R’ by a pipe x to 

jucer G, constructed as a cupola furnace. At 

me superheated steam is introduced to this 

hereinafter explained, and commingling with 

ws through a mass of incandescent fuel in the 

whereby is generated the combustible gas. This 

produced under the same pressure as that in- 

n | I r pump, passes out from the pro 

ind enters a dust separator N, which 

y dust or ashes from the gas and then flows 

pipe Q’ to the inlet ports of the power 

ce Ms The compressed air which is heated in 

xer KR passes therefrom by a pipe which has 

} eading to the air nlet port of the power 

eration ¢ the engine is as follows On the open 

ety es the heated compressed air and hot 

i which until now have been separate, and 

both at the initial pressure given them by the 

\ tably regulated proportions into the 

it the commencement of the stroke o 

1 be izgrited by contact with the wal! 

ler and pistor which thus serve as the ig 


and air being mixed in the proportion 


t ( lete combustior burn in the cylinder. 

ntinue to ente while the piston moves 
portion of its stroke and up to the instant wher 
es ar osed. Up to this time the pressure 


pressure 


| given by the 


is maintained in the gas producer 


i} iratus, Krom this moment the expansion 


ymmence and as the piston recedes the 
while in acting against the piston th 
p mechatr il energy and in consequent 


reduction in temperature \ 
t Ww } 2 stroke of the piston the ( 
opened, and during the return stroke the 
l tion are expelled from the cvlinds 
‘ ipe into the atmosphere The pistons 
nder work ilternately each developing 
working troke ind being driven by 1 
1 ‘ The hot spent ga o yn 
De the two heat interchangers R and 
whict e flow, ¢ ing up their heat to the 
Ving oppositely through thes 
d e spent gases being finally discharged 
» the } produ gx neither noi 
ra give up nearly all of their heat 
e wate is forced } ipump p. through a 
d les j A branche mductir hie 
y nding he ] ortior f 
i t W iwkets he water Sse 
ac ke irrounding tl} 1 
de t ‘ ppe icke onstituting 
€ nt the heat disengaged i 
v ‘ ed t lowe ke 
: itl 1 flows thr ghoa 4 
\ ! pit 1 ( ied i ) 
. , ¢ he intense he ot 
, steam is big) sup 
Ps ‘ . 5 d ed through a passage s’ 
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down through the heated brick work or lining of the pro- 
ducer, and commingled at the lower part thereof with the 
heated compressed air introduced through the pipe x 


The gas producer G is constructed to resist pressure. It 


as a strong outer casing or jacket of sheet steel, within 


which is built a fire-brick lining. It is provided with a 
feeding hopper on top having a tight closing lid and a 
delivery valve. By closing the valve and opening the lid, 


the hopper can be filled with fuel, whereupon by tightly 


sing the ‘id and opening the valve this fuel falls into 
the producer. 

The operation of the gas producer under pressure in con- 
nection with the pre-heating of the air, and the super 





heating of the steam, enables a much higher temperature 
to be maintained in the gas producer than has ever been 
possible heretofore. The result is to furnish a gas having 
i high calorific power, and ympletely free from tar and 
ammonia. 

A partial combustion occurs in the gas producer which 


is sufficient to maintain it at the high interior tempera- 


ture required. The gas being free from all impurities 


which would 


necessitate the use of condensers and puri 
fiers, permits complete suppression of such purifying ap- 
paratus with their attendant necessity of cooling the gas. 
The rate of production of the gas can be varied from 


time to time in accordance with the varying requiremenis 


of the engine, so as to allow of the complete suppression 


of a gasometer between the gas producer and the 


engine. 
As the fuel in the 


gas producer is consumed it settles to 


Hot Compressec 







f 
G 4 
Producerb A 


FIG. 1. 








Vol. XXXVI. No. 17 





adjoin the two power cylinders, and the ground 
plan of the whole is arranged so that all the ap 
paratus is contained of a area about 
The cylinders of the Philadelphia 
engine are each 15°, ins. diameter and 15° ins 
stroke. 

The 


inside floor 


16 ft. square. 


engine being constructed as above «4 


scribed, the next question likely to be asked js 
what results have been obtained from it? To 
answer this we have recourse to the pamphlet 


issued by the company. It contains a report by 
Mr. Thomas Pray, Jr., who adds to his name th: 
and M. E. These letters, we unde: 
that Mr. 
school or a 


initials C. C 
not 
engineering 


stand, do mean Pray is a graduat: 


of any member of 


any 
society of readers 
but 


the words 


engineers, as 
they 
“Consulting, 


some may in 

abbreviation of 
and Me« 

the 


literary a 


agine, are simply an 
Constructing 
chanical Engineer,’ which 
report. Mr. report is a 
well as an engineering curiosity, as will be 
by the which from it below 
It is remarkable brevity, covering 


appear at top of 


his Pray's 
seen 
extracts 


we quote 


not for its 
?~S duodecimo have 


difficulty in 


some and we even had 
finding out the 


what economy the engine actually showed unde: 


pages, 


some from report 





Air 





| Compressed 


iv 






Reservoir 








GAS ENGINE WITH GAS PRODUCER WORKING UNDER PRESSURE. 


Patented by 1. Lorois, Nov. 20, 1894. 


the bottom and the re 


moved from time to time tl] 





tightly closed lid or door. 


The dust separator N ha trong outer shell which is 


protected by a refractory non-conducting lining as shown 


rhe heat interchangers RR’ are each constructed 


in upright cylinder of sheet 


with 


ng at top and bot 


tom two cast domes, betwee which are extended nt 
merous tubes fixed at their ends in two metallic tube 
sheets. The whole construction is surrounded by an ind 
percent cast jacket 

Tl two motor cylinders C are alike, each being single 


acting. Each ylinde is divided into two parts, tl 
upper or Lotter section being made larger than the piston 
r plunger, while the lower or cooler section is made to 
fit with the piston. The upper section is provided with 





Le conducting substance,and with a plate i of a suitable 
eat-retaining metal adapted to maintain a= sufficiently 
high temperature for automatically igniting the gases. 
The piston is of considerable height, its lower part which 
never leaves the ooled lowe section of the cylinder being 
rovided witt acking rings For lubricating the V 
d vil ontained t lar 1, into which the lower 
flange of the ton dij | ibrication of the piston 
is made possible ince the temperature of the lower por- 

tion of the eylinder does t reach GO? C. The lower se 
tion of the eylinder is cooled b he circulation of cvid 


water in the jacket h’. 


The top of the piston P’ is also provided with a plate 


i’ of a suitable heat retaining metal insulated by asbestos. 





Nickel is a suitable metal for the plates i and i’. As tie 
plates are always red hot, the combustible gas and heated 
{ trod 1 thre the ga 1 ai et ports, mixing 

the cvlinder ij contact with these plate is ignited and 
burns without explosio while be zx itroduced, remaining 
it the initial pressure o 4 ‘ sq. ¢m. or upward 
(this 1 1 oO e dete 1 oO remal gz constant). 


diagrammatic view of Fig. 1 Is a very 
the 

arrangement 
different, thus 


The fair 
representation of the 
Philadelphia 
parts, however, is s¢ 


heat 


used in engine 
The 


ymmewhat 


vstem 
as installed in 
of the 


the tyo located so as to 


interchangers are 


test 


makes a 


this 
charming 
Wwe quote 


his On subject, in 
Variety of 


Verbatim et 


fact, 
statements, 
literatim,” 


Mr. Pray 


some 


of which as fol- 


lows 

P.5. Your engine burns less than 1 Ib. of coal! per I 
HP., and when delivering 100 HP. at its belt will consume 
less than 1.2 Ibs. per HP. per hour from the data of pres 


ent actual tests made. 
P, { Economy of fuel consumption for large marine 
engine.—This engine in large powers can undoubtedly 


produce its 
including the 
auxiliary 

P< a 
HiP., not 


indicated HP. at than 
power for air compressors, 
steam. 

When the engine is in full motion doing 81.4) 
varying two revolutions per minute and the load 


less 


o.9 Ib. of coal, 
and the required 


running from the one just mentioned to 82.9, we have to 
put a hod of poor quality of PEA size coal into the gas 
cogen once in 24 minutes. 

P. 19. The coal now in use is a ‘‘pea size anthracite 
costing in the coal bin, $3.75 per ton, and from picking 





it contains 2 Ibs. 5 oz. of 
of refuse before it goes 


buy 91.699 of real coal 


slate in a hod of 28 lbs., or 8.3 
into the gascogen for use, or w 
and 8.3% 


of waste, and from this 


coal the past week we find that with an indicated horses 
power of slightly more than S82, that in regular opera 
tion it calls for .SO367 Ibs. of coal for 11. HP., one hour 


not making any consideration of the loss of over 8% of thn 


coal in werthless slate, but which is paid for and counted 
as used; if we figure the performance of the engine as 
we do that of the steam engine. by allowing the refuse of! 
the coal, the result will be changed to in the last amount 


of .78319 Ibs. of coal for 1 HP. for one hour, 

The amounts stated above are from the total load of the 
engine as it was running yesterday, September 4th, but 
as it is intended to not consider the air compressor 
power" and it is intended to consider the engine as indi 
cating about 140 HP. in order to take off 100 HP. from a 


belt, | have estimated that ‘‘as intended’’ taking the actual 


load as above, and the results stated as actual, with 
commercial result’’ of taking the first actual amount of 
O67 Ibs. for one hour of 1 HP. and suppose your engine 


does its work only as efficiently as it has in the 
of this week, and your slate is as good as COAL, and 40 
HiP. is actually done in compressed air, and the coal is 
counted to do that 40 HP. but in your figuring you say 
the 40 HP. is not power, and call your load 100 HP. then 
your engine would use in one hour 119.52 Ibs. of coal 
which was actually 8$.3104% slate, it would indicate 14° 
HP., but you don’t credit it as power only for 100 HP 
is all vou get on a belt, and all this would cost you 119.52 
Ibs. coal. ; 

VE RnHAPS SOME OF YOUR BOARD KNOW OF STEAM 
ENGINES DOING THAT? I DON’T; and now as we are 
and take 


four days 


in a speculative mood we go one step farther, 
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out the slate, and call the 40 HP., not commercial, ac- 
tually indicate 140 HP., but only figure 100 as transmitted 
to your machinery, and we shall have for THAT train of 
conditions, the using up of 109.64 Ibs. of coal each hour 
to furnish you ‘‘business men"’ with 100 HP. to run your 
looms, or spindles, electric cars, or any other purpose you 
may choose, and as you are figuring now, you get 100 
HP., 100.64 Ibs. of coal, with NO slate in it, and still 
get your air pumped for nothing with which to make gas. 

Now, in either case you will give me credit for not de- 
ducting anything for ashes, or for moisture in the coal, 
and the basis I have taken is that your engine has only 
“8% of its rated load, and you are almost at ONE pound 
of poor coal for 1 HP. one hour. 


The above extracts give fair examples of Mr. 
Pray’s lucid literary style, and from them we 
glean after considerable study that the engine 
has actually given one indicated horse-power for 
1 lb. of coal, that it may be expected to give a 
brake horse-power for 1.2 lbs., and that it is be- 
lieved it will show still better economy when 
built in larger sizes than 100 HP. An engineer 
reading these figures would naturally inquire, 
How much better is this result than the results 
obtained from other gas engines? Mr. Pray, C. 
(. and M. E., makes no attempt to answer this 
question in his report, but instead flourishes a 
comparison between the Lorois gas engine and 
the steam engine. The pamphlet issued by the 
Bates Thermic Engine Co. opens with an extract 
from a lecture delivered by Mr. Pray before the 
Franklin Institute in ISS9 from which we quote 
as follows: 

In the ofdihary form of steam engines the expenditure of 
» to S Ibs. of coal per ee ae per hour is not con- 
sidered excessive, and with the latest improved type of 
quadruple compound condensing stationary engines, the 
best results show that from 2 to 3% Ibs. of coal are neces 
sarily consumed in the production of a horse-power per 
hour, 

With all due resnvect to Mr. Thos. Pray, Jr., C 
(*. and M. E., it must be said that a fuel con- 
sumption of 5 to S Ibs. per horse-power hour in 
a steam engine is considered excessive, and that 
instead of a quadruple engine “necessarily”? con- 
suming 2% to 3 Ibs., such engines have given on 
test a consumption of less than 1.4 Ibs. But in 
any fair study of the possibilities of any new 
form of gas engine accomplishinga “revolution in 
motive power,” its fuel consumption should be 
ompared not with that of such a poor variety 
of steam engines that ‘a saving of SO of fuel” 
can be shown by the comparison, but with the 
results which have already been obtained with 
other gas engines which have been on the mar- 
ket for years In order to show what actual 
saving, if any, the Lorois engine, with its con- 
sumption of 1 Ib. per 1 HP. hour and 1.2 Ibs. per 
hk. HP. hour, makes as compared with other gas 
engines, we quote the following from the 2d 
edition (1896) of Mr. Bryan Donkin’s recent work 
on “Gas, Oil and Air Engines:’ 

In the Otto-Crossley gas engine, using Dowson gas 
the consumptton of anthracite is from 1.0 to 1.4 Ibs. per 
1. HP. per hour, or of coke 1.5 Ibs. (Donkin, p. 91). 

In 1891 a test of an Atkinson gas engine at the Uxbridg: 
Water Works, with Dowson gas, gave 21.95 I. HP., and 
the consumption of anthracite was 1.06 Ibs. per I. HP. per 
hour (p. 106) : 

In 1895 a 65-HP. Stockport gas engine, near Tonbridge 
with Dowson gas gave a result of 0.93 lb. fuel per I. HP. 
hour or 1.6 Ibs. per B. HP. hour. Another test on an 
engine driven by Dowson gas at Portadown gave 44.6 
1. HP., the consumption of best Welsh anthracite being 
0.91 Ib. per I. HP. hour (p. 11%). 

At Schwabing, near Munich, a 40 B. HP. Otto engine, 
worked with Dowson gas made from German anthra- 
cite gave a consumption of 1.54 Ibs. per B. HP. hour 
tp. 120). ; : 

One of the latest types of Tangye engine is a single 
vlinder engine of 24. ins. diam. and 35? ins. stroke, driven 
by Dowson gas, with a consumption of 0.8 Ib. Welsh an- 
thracite per I. HP. hour (p. 122). 

A simplex gas engine of Si B. HP. tested at Auber- 
villlers, in France, in Nov., 1804, using the Lencauchez 
was generator showed a consumption of 1.10 Ibs. of Anzin 
oal per I. HP. hour, and 1.45 Ibs. per B. HP. hour. An 
ther simplex engine of 220 B. HP. at Pantin, France 
tested in Feb., 1894, showed a consumption of 0.80 Ib. 
Anzin coal per 1. HP. hour and 1.02 Ibs. per B. HP. hou 
1S.) 

A Schleicher-Schumm Otto gas engine, tested by Prof. 
Spangler, of the University of Pennsylvania. in 1802. us 
ing the Taylor gas producer, gave 92.5 B. HP. with a coal 
consumption of 0.94 Ib. per I. HP.. and 1.50 Ibs. per B 
HP. hour. (Jour. Franklin Institute, May, IS.) 


It will be seen that the test last quoted was 
made in Philadelphia four years ago, on an en- 
gine built in Philadelphia, and it gave a result 
nearly the same as that now given by the Lorois 
engine: and yet the Otto engine has not yet 
proved itself a “revolution in motive power” to 
such an extent as to seriously interfere with the 
market for steam engines 

The Gardie engine (of which the Lorois engine 
is a later form) is referred to on p. 162 of Mr. Don 


kin’s book as below; the Lorois engine does not 


ippear to be mentioned: 


developments 
introduction 


fazogenes 
which generator or 


attached, 
power gas 
intermediate 
in a gas holder. Two forms of this apparatus have lately 
appeared in 
mer seems to be still in the experimental stage. 

In the Benier engine the gas is produced automaticall 
by the suction of the 
said to be always 
being generated below atmospheric pressure, loss by leak 
As the gas is only 
sure a pump is required to mix it with air and deliver 
it to the engine. 


per stroke as required, 


is avoided. at atmospheri 


examination Lorois’s 
appears that the essential difference between 
Benier engine is the manufacture 
in the Lorois system under high pressure, 
The only advantage which 
have, apparently, 
periority of the quality of 
pressure, claimed 
power to compress the gas and the 
separate compressor, 
cycle the 
cylinder 
“compression 
important difference 


required concerned 


compression 





Fig. 2.—The Lorois Gas Engine, Front View. 


is exerted cylinder 


cylinder difference 
quality of 
advantage 

onsisting 


economy, advantage 


freedom matters 
cylinder 
and the consequent suppression of scrubbers 
washers 
producers of ordinary 
advantage 
receiver, interchangers, 
sufficient strength 
abundant pressure 
throughout 
Philadelphia 


construction 





discusses 


following remarks concerning 


interesting 
required, for a short time, and s 


necessary 
%-HP. output to run the 


and the dynamo 


belts or machinery occurs necessitating a stop, there is 
no difficulty with ordinary care, in holding the pressure 
for some hours, and starting on as easily and with the 
Same certainty as with half a dozen steam boilers with 
‘“‘steam up,’ for, if the air connections are tight, they 
will hold for ten hours or more, pressure sufficient to g 
on and re-heat the whole, which requires ten to twelve 
minutes (at proper pressure), and in that time the whole 





load can be taken on and run with no waiting for ‘‘steam 
Wr pressure. 

When running, the proportions of air to the gascoge 
and of steam, can be easily and certainly know W 
the same care used or needed in operating a steam plant 
but with no such waiting for ‘“‘steam to get up’’ the firs 
requires constant feeding, not continu 





1, but at stated ir 
tervals, and if it is allowed to get low and is still in 
possibilities to keep at speed, you can add one or 
hods (we feed 28 Ibs. at a time in coal hod) 
three minutes you can get on full, then add at stated in 
tervals as already stated (28 lbs. in 24 minute ' ps 
nearly a 100-HP. going), with a surplus at 
day. And in its full load and speed, 
with the best built steam engines very 
care and the amount of work to be done n it, but it 
a machine that will run without care 








1” by a careless man in its charge, nor will it do to put 
ignorant men, or cheap ones wl know nothing and car 
less, into the care or charge of such a high speed sen 
sitive machine, using such heat, but with the 


men wi 
delight in fine running machines, ease eertainty, and 
fullest control, this motor will be more than welcome 
cannot be blown up, unless by criminal intention. and 1 
do not know now how it would be possible to do tha 
there is not a trace f smell from the gas, and a person 
isiting the machine cannot tell whether it is run by 
one or the other force, from any smell which is perce] 
ble ir r about the room where it is : 
When the gas does escape, it has a smell « XJ 
rienced, not forgotten, hence it is not insidious. and is 
apparent that if it was poisonous it could not endanger 
} 


uman life, but when smelled it gives in a few moment 


a feeling as though a hearty dinner had been 


eaten, and 
in about six hours a most peculiar headache in fr a 
above and through the temples, and this is about twel 
hours in leaving, after which no “after effects ire per- 
eptible 


Mr. Pray concludes his report as follows 
YOUR ENGINE IS THE NEAREST APPROACH TO 

THE DREAM OF SCIENTIFIC MEN OF MANY YEA! 
BY WHICH THE ENERGY IN COAL WAS TO |} 














+h ) 
RECTLY APPLIED TO THE PRODUCTION OF POWE! 
I do not imagine that your board appreciate the value 
What you have in your hands, in a Ss Wa 
Th engine has beet sersitive to a 
every point responded to adjustment s 
pacity for hard work, its beautiful and 
great efficiency, ease of management ut 
proper hands for future development, anc ed ¢ 
lines intended, it will be the fault of whoever has it 
charge, it is NOT one of the most successful bus 
ventures attempted in the line of ‘‘prime movers. 

I have become more and more pleased wit splendi 
ability of the inventor, and the persistent | of t 
french nature in putting his ideas into iré ste 
the benefit of the human race. 


Our own opinion of the engine, after examinin 
the engine itself and carefully reading M. Lo 
rois’s patents and Mr. Pray’s report, is that it 
a gas engine which may some day, at 
able expense. be developed into an engi 


will he a commercial rival of the Otto and the 





numerous other gas engines that are now on the 
market Its method of saving heat by means 
f the regenerators or heat interchangers, is no 
t and they may b ippl to engines 
th Otto typ hene ee saving I t mad 
by them is found to justify their cost Whether 
t! advantag ft the manufacture of ig 
Which requires 1 ishing r scrubbing vhict 
is claim.ed tor the Lorois system is sufficient t 
compensate for the increased cost of apparatus 
which the productior of gas under pressu 
makes necessary, is a question which cat nly 
ins red after long exper n p tical | 
The machine embodies some nteresting le 
partures from ordinary gas engine practice sucl 
is the igniting of the harge by the hot interi 
of the cylinder but the figures of M1 Pray 
test not she that tl t results of thes 
partures is to make the machir ser i Pp 

th any less fuel consumption than is t 

ther gas engines no n th narket 
Perhaps when the apparatus } = | ! { 
ped and perfected etter sult 

sl but after a irefu rusal M | 
report are constrained t | tha } 
said rything favorable that n b i 

rning the machir 1 ! 

It all thes iets ha 

yf justification for the capitalization at So. OO 
of a company hich owns not even the patent 
on this motor, but merely the hts for t 
states at part o nother under patents f ur 
know? alue and has, so fa is in lear ro 
te i} <} 1 tater mt the ? } , 

it | i i ZiAt ! | 
’ ' at if ? 1 ' , 
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Lecording to items from the daily press now 


ition the timber dryv-docks lately built at 
vovVernment navy vards are being 

\ damaged by marine worms. The Bureau 
Yards and Docks of the U.S. Navy Department 


redited with being inclined to favor the 


one docks hereafter, as being in 


durable and economical notwith- 


first heavy cost 


This news would 


taunt f true but inquiry made of the 


urces of information leads to a very dif 
nelusion Timber dry-docks have now 
ise in the United States for over 30 years, 


hat longer than that in England 


peetion of the 
iat the 


the tel ] 


edo-navalis, as this part of the 


older docks in this coun- 
timber in the interior is un 
mipty much of the time, and it is im- 


the worm to do any considerable dam- 





time at its disposal. 


does attack the 


But 
dock entrance, and the 


ints of the caisson abutments, and when 
tnber these must be renewed from time 
lt is for this reason that the Puget Sound 
the latest one completed by the UU. S. 


t provided with a concrete abutment 


th cut masonry, and the approach wing 
Iso of concrete faced with stone As 
neval durability of timber dry-docks it is 
hat the timbers in the oldest one in this 
ire practically intact and exhibit no decay 
na very thin outer shell. The timbers 
part of the dock proper, above mid- 

irk, do deteriorate in time, but these can 
Vy renewed at a comparatively small cost. 
part of the dock could easily be construct- 
ete, by cutting off the piles at low tide 
ipping them, it seems strange that this 

nh our government docks, especially at 

- nd, where concrete was extensively used 


of protection It is clearly demon 


Xpert examination and by actual ex 


these docks for more than 50 vears 
locks are not only Comparatively 

truct and generally durable, but 
idditional expense they can be 
tliciently against their worst enemy, the 


When it comes to a question of comparativ cost, 
between stone and timber docks, the advantage Is 
decidedly with the latter. The Mare Island stone 
dry-dock, at San Francisco, is 513 ft. long and 79 
feet wide and is said to have cost about $4,000,000 
to build. The Puget Sound timber dry-dock is 650 
ft. long by 97 ft. wide and cost $607,951, or less 
than one-sixth of the cost of the stone dock. But 
the timber dock is not only vastly cheaper, but is 
Vastly more convenient for working upon the hull 
of a ship. 


There is really no comparison between 


the modern wide-flaring, well-lighted and roomy 
timber dock and the steep side walls of the average 
stone dock. The Mare Island dock, in this respect, 
compares more nearly with the timber dock, 


slope and 


as it 
has a much flatter 
than 


is wider in propor- 


tion any of its stone predecessors; but to 
build a stone dock on the generous proportions of 
the later timber 


hibitory. 


make the cost 
If the interest on the cost of the 
Island dock is taken at 4 per cent. it will be found 
that this accumulated interest would build a tim- 
ber dock of the 


docks would pro- 


Mare 


Puget Sound type about every five 


years, even assuming that the cost of the latter 
was increased by a sum sufficient to replace with 
concrete the whole upper part of that dock now 


exposed to gradual decay. And this estimate does 
not take into consideration the fact that the timber 


dock was completed in 451. months as compared 


with the ten or eleven years consumed in the con- 
struction of the Mare Island stone dry-dock. In 
view of these considerations it is not at all probable 
that the government engineers propose to return 
to the old stone type of dry-dock construction. 


* 


The review of the prospectus of the 


Lorois gas 
engine, on another page in this issue, will prove 
interesting reading to those who are watching the 
progress of the gas engine in its rivalry with the 
steam engine for use in electric lighting and power 
plants. The fact that gas engines are capable of 
fuel cost of but little over 


per brake horse-power hour, while few steam 


furnishing power ata 
1 Ib. 
engines, even of the most 


expensive types, have 


shown a better record than 1!. Ibs., should induce 
engineers Who have anything to do with the instal 
lation of new electric plants to give the gas engine 
careful attention. The probability of the gas en- 
gine supplanting the steam engine to any serious 
extent, remote. Fuel 


thing to be considered in 


however, seems at present 
economy is not the only 
the selection of motive power. and the disadvant- 
ages of gas engines in other respects, such as high 
first cost, difficulty of keeping in order, expense of 
which have hitherto 


kept the gas engine from being a dangerous rival 


operating gas producers etc., 


of the steam engine, are likely for some years to 
come to delay its progress. 

In this connection a recent experience with gas 
Aurora, Ill, is of interest. The 
company desiring to supply electricity as well as 


engines at gas 
number of 
dynamos and had them set up in the engineroom 
of the Aurora Street which company ran 
belt The 
company, thinking it could run its dynamos more 
than by rented 
guarantee a 


light to its customers, bought a 


sas 


Ry. Co., 


them by from its steam engines. 


fas 


engines 


under 


cheaply by gas steam 


power, purchased number of 


removed the dynamos from the 
After 
about two weeks’ trial, the gas engines were con- 


gas engines and 


railway company’s power-house to its own. 


demned, and returned to their builder, the dyna- 
mos were set up again in the street railway power- 
house, and the gas Company is 


now planning to 


buy boilers and engines and run its dynamos by 
steam in its own gas works 


+ 


The common method of power transmission on 


board naval vessels is ky steam pipes, extending 
from the main boilers to the various engines, and 
the great variety of machinery which is necessary 
on a modern battleship makes a great amount of 
steam piping necessary. This piping is objection- 
able for many reasons, It is bulky and takes up 
valuable space, when protected as it must be with 
The 
deterioration 
and the 


is objectionable in 


non-conducting Covering covering is subject 
With the 
The 


every 


to ymore or less 
of the 


the pipes 


Vibration 
heat 


closed 


ship machinery. from 


space 


The necessity of providing for the exhaust and of 


keeping the pipes drained of condensation is a eon- 
stant source of trouble. But more than all else js 
the danger which exists in every such steam pipe 
in time of action. The cutting of any one of them 
by a projectile means the escape of high-pressur: 
steam, involving in a horrible death 
within its reach. 

At the International Congress of Naval Engi 
neers at Chicago in 1S983, Mr. George W. Dickie, of 
the Union Iron Works, of San Francisco, advocated 
a system of hydraulic power transmission for us: 


every one 


on ship-board, with large pressure pumps in th. 
engine room and Pelton wheels, hydraulic 
etc., to perform the work of dynamo driving 
hoisting, etc. The system certainly possesses many 


rams 


advantages over the steam distribution system 
especially with respect to its freedom from dange1 
but the equipment which has ‘been installed on th: 
U. S. monitor ‘Terror’ seems to even surpass it 
in efficiency On this vessel, as described in a 
news note in this issue, compressed air is used for 
performing all the various mechanical operations 
on board, from moving the rudder to hoisting am 
munition, 
pipe seattering of 
donkey boilers over various parts of the vessel, will 
be apparent. The only system that promises to b+ 
able to at all compete 


power distribution. It 


That this is far superior to a system ot 


steam distribution or to the 


with it is electrical 
would appear that 


pressed air would be superior to this in simplicity 


com 


for direct hoisting, while where a rotary motion ts 
wanted the electric motor would have the advant- 
age. 

That one or the other of 
both 


dangerous steam 


these systems, or pet 
bound to 
wherever 


haps combined, are 


pipes 


displace th: 
shot and shell 
can come, seems certain. If two vessels were to 
engage in such a naval duel as that of the “Kea 
and the 
equipped with steam pipes and the 
tric or 


sarge”’ “Alabama” for example, on: 
other with elec 
compresed air transmission, it tak: 


a great deal of superiesrity in armor and armament 


would 


in the former to make its Chances of success in the 
contest equal. 


In these days of improvements, real and alleged 


those in charge of both public and private undet 
takings have a host of devices presented to them 
for examination. The advocates of these devices 
do not always have an opportunity to set forth the 
reasons for their adoption, and even when they do 
urged are often 


the claims driven from 


the minds of those to whom they are presented by 


speedily 
a multiplicity of cares. If a fairly good article of a 
certain class is in service there is a natural ten 


dency to continue it in use, without giving muc} 
attention to alleged 


ordinary manner. 


improvements, urged in ths 
Numerous changes in standards 
are often disadvantageous, although in some lines 
it matters little whether a new article is like thos: 
of the same Class previously used, the main object 
being to have the best, regardless of previous cus 
tom. In the course of a few years, often in a ver) 
few, important improvements are sure to be mad 
in almost every line. On this account a 
survey of the field is desirable now and then. 
a course gives ample opportunity for comparing 
settling upon the 
truly critical manner, instead of relying upon im 


general 
Such 
various devices and best in a 
pressions gained from time to time in a few hast) 
moments, and perhaps due quite as much to th: 
skillful 
A careful examination of one class of ap 
made by the New York 
Department of Public Works, as noted in our news 
last week. Valves, hydrants and acces 


suavity of a agent as the merits of the 
device. 


pliances is about to be 


columns 
sories are to be considered with care, first throug] 
the literature put forth by manufacturers and next 
through an exhibition, to be held Nov, 10, at the 
Corporation Yards, 437 East 24th St., which yards 
A. G. All communica 
should be addressed to Gen 
Public Works 


are in charge of Mr Gear. 
tions on the subject 
Chas. H. T. 
150 Nassau St., New York city. 


Collis, Commissioner of 


The separation vy means of magnetic machines 
of materials which have hitherto been considered 
non-magnetic, Which is described in the paper ot 
Messrs. Wilkens Nitze, in this 


is the latest novelty in 


and elsewhere 


issue, metallurgical pro- 


cesses, and one that may some day prove to be of 





October 22, 1896. 


LL 


reat importance to owners of deposits of low 
There are vast bodies 

such ores in certain districts of this country 
hich are now entirely valueless by reason of the 
vailability of better their 
icinity. In other places high grade and low grade 
res are found in the same mine, and the latter 
left in 
ie waste dump 


rade hematite iron ores. 


low-priced ores in 


re now the ground or thrown 
If they 
new magnetic machines at reasonable cost, a 


table 


away on 
can be concentrated by 


benefit to the iron trade will resuit, in the 


curing to it a new and large supply of cheap 


— - 


ENGINEERS AND SPECULATIVE ENTERPRISES. 


In the 
the Canadian 


“Code of Ethies.”’ which has been adopted 
Society of Civil Engineers and 
is printed in our issue of Feb. 15, 1896, occurs 
1 following: 


The Civil Engineer should avoid connecting himself 
th schemes or projects of a merely speculative charac 
always bearing in mind that his professional repu 

ition will be to a great extent judged by the inherent 
rits and commercial value of the undertakings with 
ch his name may come to be associated. 


if this code of ethics be considered as nothing 


ore than a statement of general principles, which 
ne may accept or reject as he pleases, it will yet 
that no 
could be 


han is conveyed in the 


agreed, we believe. more sound and 


holesome advice given to an enginee! 
above. 

rhe commonest question which is ever asked con- 
“What 


People in general judge an en- 


erning an engineer is, work has he been 
nnected with?” 
ineer not by his stores of knowledge, or his execu- 
ve ability; not even by his professional work, so 
uch as by the character and the success of the 
nterprises with which his name comes to be asso- 
ited We are speaking 


uberdinate 


now, of course, not of 
positions, but of the engineers in re- 
that 


secause 


ponsible charge of work. No one will deny 


is standard is often an unjust one. 


the financial management of an enterprise causes 
ts ruin is really no reason why injury should be 
jione to the reputation of the engineer, who very 
kely did hard and faithful work all through 

the standard just o1 
hich 


But 
unjust, it is the standard 
and the 
well to bear i 


people in general accept, fact is 


ne Which every engineer will do 
nd 

It will, of course, be understood that we are not 
peaking now of the reverses which may come to 
ny buisness enterprise, though these to some ex- 
ent fall under the same rule, but rather of the en 
erprises “of 


a speculative character,” 
ethics above 


as the code 


quoted describes them Concern- 


ng new enterprises the 


code Says: 


The Civil Engineer 


whose advice is sought in respect 
the usefulness 


practicability and cost of a work should, 

fore expressing his opinion, obtain reliable information 
all points involved in the matter submitted to his 

dgment, including the probable paying capacity of the 

mtemplated undertaking 

No one, we presume 


Will question that the term 


Civil Engineer’ in the above 


iven its 


quotation should be 
that the 


engineers in all 


broadest meaning, and rule of 


onduct is applicable equally to 


ranches of the profession Let us express the 
ame thing in somewhat different words: The en 
xineer sells advice He is subject then to the 
same rules that govern all trade If he sells good 


safe and sound advice, the demand for his services 


ill continue But if he gives bad advice in return 


for his fee, 


either through ignorance 
will 


or because he 


ishes to say what please his client, he 


wants to buy advice 


will 
of that 
Even the clients who want an engineer who 
Will twist his report to furthe1 
regard to the 


oon find that 
ort 


no one 


their ends without 
truth, will pass him by because they 


know that his word carries no weight with the in 


vesting public. 


These things are not fancy or mere theory by 


iny means. We have in mind, as we write, concrete 


nstances, In one 


case an engineer’s name was 
used in connection with a concern against which 
a “fraud order’ has been issued recently by the 
Post Office Department through the efforts of this 


journal It need hardly be said that nothing can 
ever efface the injury done to that) engineer's 
professional reputation by that connection An- 


other engineer has become noted for hisconnection 
highl 
His reports upon them 


ith schemes of a speculative character, 


designed to attract invest- 
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ors, are marvels of ingenuity; but he has become 
so well known in this field that the mere fact of 
his connection with an enterprise is sufficient to 
make one look upon it with suspicion. 

If the engineer whose ignorance or dishonesty 
leads him into such a course injured only himself 
and those who are foolish enough to rely on his 
opinions, his misdeeds would be of comparatively 
little interest to the profession at large. 
ishment would fall where it was deserved. 
this unfortunately is not the case. 


The pun- 
But 
The engineer 
who gives bad advice or whose work fails always 
brings discredit upon the profession, just as surely 
great 
raises the profession in the public estimation. And 
the injury done to the profession by an unworthy 


as the engineer who succeeds in a work 


member is tenfold greater where it is the honesty 
and not merely the engineering ability that is at 
fault. 

But it will be said that it is unfair to hold the 
profession at large responsible for the acts of in- 
dividual members. Any one, no matter what his 
call 
himself an engineer and may sell engineering ad- 
vice 


qualifications or lack of qualifications, may 


if he can find purchasers for it. ,This is, of 
course, true: and yet. we believe that in this mat- 
ter, the public is not quite se ignorant as is some- 
believe, 


times thought People do understand, we 


the difference between the engineer of character, 


high standing in the profession, 
and 
claim to the title of engineer rests on no substan- 
It is clear then that the injury done to 
the profession when its members of high reputation 


reputation and 


and the ignorant incompetent man, whese 


tial basis. 
commit unworthy acts is by far greater than can 


from the 
profession whom the public generally estimates at 


result acts of those hangers-on of the 


their real worth 
And if this is 
members of the 


that the 
and 


it follows at 
engineering 
especially such members as have attained profes- 


true, 


great 


once 
societies, 
sional eminence owe to their fellow members and 
to the profession at largean avoidance of anything 
which may result in discredit to the profession. 
Perhaps there is no temptation which meets such 
than connections 


enterprises. We 


engineers oftener proposals of 


with “speculative” are far from 
saying that the engineer should on principle refuse 
all such offers Every new enterprise must have 
something of a speculative character at the start 
But it is clearly the duty of the engineer to scru- 
tinize every such enterprise with the greatest care 
before associating himself with it in any capacity 
where the public may be led to place confidence in 
it by reason of his connection, The engineer who 
is asked as an expert to report on such an enter- 
who is offered an executive position in it 
that 


People who invest 


prise o1 


must accept tae responsibility necessarily 


accompanies such a position 


their money will do so on the strength of his 


opinions, and if the investment proves a loss, his 


reputation, and to a certain extent the reputation 
The only safe rule 
to follow for an engineer in such a position is—to 
tell the truth and the whole truth. Ascertain 
the facts which count against the success of such 


of the profession will suffer. 


an enterprise as carefully as you do those which 
make its prospects promising, 
faithfully to 
This may seem Quixotic to some, but the engineer 


and report them as 


those who contemplate investment 
who pursues any other course is gambling with his 
reputation 

What 


submitting a 


own 
thought of a who in 


upon the 


would be lawyer 


report title to a piece of 


property included all the favorable documents 
and omitted any which threw a cloud upon 
it” Why should not the engineer be held to 


that he 
must be so held, if engineering is to be the honor 


an equal responsibility? Is it not clear 
able profession that it deserves to be? 

that 
secured for enterprises if they were not painted in 
colors We do not this. Nearly 
who enterprises 


It may be argued investors could not be 


slowing believe 


every one invests money in new 


would far prefer an honest, unbiased report of the 
failure from an ex- 
that the 


upon a 


prospects of and of success 


pert it is net too much to say scheme 


which cannot attract capital fair and im 
partial showing of its points of merit and of risk 


succeed. 


ought not to 
If there be any of our readers who hold that the 
position we have urged is too advanced for engi- 


a 
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neers, at the present day, we invite them to con- 


sider for a moment the result of taking an opposité 
PI 


position. Suppose, for the sake of argument, that 
an engineer is justified in presenting in his re- 
port only facts favorable to an enterprise Sup 


pose, we say that he 
such an 


tribution of 


may occupy an executive po 


sition in enterprise, and permit the dis 


i 


misleading statements respecting its 


engineering features If such a condition of af 
fairs were to obtain, it is clear that engineers’ re 
ports would be worthless as a guide to investors 


and we may be sure it would not take the publi 


this fact W 


occubied an executive position in a 


long to find out 
sponsible if he 


ould a 





concern and permitted it to pvublish misleading 
statements as to its financial condition’ Would 
an attorney be responsible, if. as one of the officers 





of a company, he misled investors as to its « 
tion with respect to pending litigation? We. 
well that in any such case the public would be 
prompt to hold such men to a due responsibility 
for their acts and so in like manner does it hold 


the engineer responsible 


—- 


LETTERS TO THE EDITOR. 


Paving Along Street Railway Tracks. 
Sir: Referring to the articl 
News, entitled Paving Alor 
Tracks,"’ and the criticism of 


gineering 








H. P. Jones yncerning 
the plan for paving along the street railway tracks 
this village, contained therein, IT wish to y that pla 
covered only the paving proper and had thine to do 
with the substructure of the track, the local authoriti 
having no control over that portior the work. Thoug! 
strongly urged to put concrete under the ties. the loca 
Street railway managers refused to d ). Stating tl 
as they have to maintain the track in good order. th 
should have the right to choose the method I 
ing it: and the village authorities are powerless in fl 
matter as the laws relating to villages give th ) 
trol over the substructure of the tracks I wy 
that a durable or permanent street railway track — 
best obtained by using a concrete foundation under t 
ties, but in the case noted such roadbed innot be 
cured. Respectfully 

I Land 
Cortland, N. y¥ oO 17, 1806 
- 
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THE PROPOSED CANADIAN FAST TRANSATLANTIC 
STEAMER SERVICE. 


Deeper canals fitted to handle the Wester 
well as the Canadian trad are advocate 
Premier of the Dominior t Ca ida i 1 t} 
connection a fast Atlantic se n Canada 
and Great Britain . Iso pl sed But M 
Sandford Fleming, M Am. S (* 
most promment eng_imeers « ( i ha 
issued a pamphlet pointir sut the diff 
maintaining the Z0-knot s n the St 
rence part of the route g 
Speaking of the Belle Isle entrar le Says that a 








ENGINEERING NEWS. 





Vol. XXXVI. No. 17 





from the southward bring up fogs, requir- 

} itest caution in navigation: and for 

‘) les t and 100) miles west of Belle Tsle, ice- 
Y } encountered Within ard some- 


wVvond these limits, the track of steam- 


rarely free from icebergs, and fogs are nearly 
resent Mr. Fleming concludes that any 
yt steam- 


to establish on this route a line of 
ntended to rival in speed those running from 


York, would end in disappointment: and to 

in all-the-yvear-round line, Halifax, in Nova 

otia, and Loch Ryan, in Scotland, vresent the 

test available route for fast steamers. He 

hat this route is 300 miles shorter than to a 

rd Haven terminus: SI miles less than to 

Ivhead: 90 miles less than to Southampton, and 

= Tn less than to Liverpool But Mr. Flem- 

! 1 that steamships of moderate speea 

} isefully employed on the St. Lawrence 

the transport of staple products and or- 

rg and that steamers suitable for this 

ould, at the close of navigation, in the St. 

nee. find an open harbor at St. John, N. B., 

nearest suitable Canadian seaport for the cities 

the great rivel 

the same connection, Mr. John Torrance, of 

Dominion Line’ of steamers, at the late 

neh of the steamer “Carada,” said that this 

imer Was built for a 16-knot speed, and with 

speed she had a cargo capacity of nearly 7,000 

Rut if this same steamer were equipped for 

IS-knot speed her cargo would be reduced to 

(MOO tons and at 20-knots, to 1.0000 tons. As a 

juence, he said, if a fast service is desired it 

be practically devoted to passengers alone, 

the freight and passenger service must be 

irate and distinct He thought such a fast se) 
ould not pay commercially. 

Mr. T. G. Shaughnessy, Vice-President of the 


‘anadian Pacific Railway, answered Mr. Torrance 


. saving that his experience was that if business 
is to be secured proper facilities must be pro- 
i and that there was a hanpy medium be- 


veen the extremes of high speed and great freight 
his remarks by saying 

boats on the Japan 
the proprietors lost $150,000 


apacitys He illustrated 
it with old 


Vancouvel 


and slow China, 


route, 


ISSS. though they received from the C. P. R 

’ on all through rates They rarely secured 
re than 3O first-class passengers on a voyage, 

d this number was reduced to 12 or 15 in the 
er months. The Canadian Pacific Ry. Co. then 

t ships of 1614 knots speed, with accommoda- 

i ITD first-cabin and over 1,000) steerage 


with a freight capacity of about 


se ships he said have been a finan- 


ers, and 

The 
il suceess almost from the start, and they carry 
170) first-cabin passengers in summer, 
1) in the 


lit) to 


irely than winter. 


less 
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COUPLINGS FOR MAKING LEAD AND IRON PIPE 
JOINTS WITHOUT SOLDER. 
The accompanying illustrations show a 


lead to lead, or 
solder. 


method 


nnecting lead to iron pipes, 


theut use of Brass couplings are 


the 


MS. 
4 SSS 


Vv 
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Lead to Iron. 


' Lead to Lead 


Fig. 2. 


sg. #. 


Figs. 


! and 2, -Couplings tor Lead and Iron Joints. 
lade by the Monash-Younker Co., Chicago, Ill. 


the lead 


Washers 


the ends of 


against 


and 
lige up to fit 


rubber 


rruvated cone 


shaped surfaces 


Fig. 1 shows the lead to lead connection. To 
make this joint the brass parts, B and BB, are 


swedged onto the ends of the pipe to be jointed, 
making clamp fur- 
The tubular double cone, 
With the rubber washer pressed against each 
is then put 
up tight. 


needs 


use of a swedging tool and 
nished for the purpose. 
eee 
cone, in place and the couplings are 
lead to 
explanation. A variety of 


other joints, tees and connections can be made in 


Fig. 2 


screwed 
joint 


shows a iron 


and no 
the same general way 

The couplers and fittings are made by the Monash- 
Younker Co., successors to the Van Auken Steam 
Specialty Co., 201 South Canal St., Chicago. The 
company states that they have been in use for the 
past three years, and presents testimonials to the 
effect that they have given satisfaction in water- 
back connections and other places where both hot 
and cold water are used. It is claimed that the rub- 
with 
lead and brass, only, is not subjected to the dis- 


ber washer, as here used, coming in contact 


integrating effect observed in iron 


much oxidation 


unions, where 
is going on. 

As compared with the lead wiped joint it is ob- 
vious that any mechanic with ordinary tools can 
make these connections with and it is 
that their first cost is and their 
safety and durability is greater than that of the 
wiped joint 


ease, 


claimed 


less 
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THE MAGNETIC SEPARATION OF NON-MAGNETIC 
MATERIAL. * 


Wilkens and H. 


Bethlehem, 


By H. A. J. ioe 


Pa 


Nitze, South 


The 


tion. 


paradoxical title above used requires some explana 


The term ‘‘non-magnetic material’ is applied to such 


substances as have heretofore been considered 


non-mag- 


netic in the arts, more especially in the practice of ore 
concentration. 

Scientificatly, it has been shown by Faraday, Plucker 
Wiedemann and other physicists that magnetism is an 


inherent property common to all substances, solid 


either at 
although in 
the great majority of cases the manifestation of this force 


liquid and gasecus, i. e., all substances 


tracted or 


are 
repelled by the poles of a magnet 
is so feeble as to be measured only by the most delicately 
apparatus. The attracted 
paramagnetic, and repelled 
stituting by far the greater class, as diamagnetic. 


arranged physical substances 


are known as those con 


The diamagnetics shew but a slight deviation in in 
tensity as compared with air, which is the neutral sub 
stance. Bismuth is the most diamagnetic body Known, 
and its diamagnetic permeability, expressed in figures, is 
stated to be O.999S2, taking air as unity. The para 
magnetics, on the other hand, show a wide variation in 


intensity or permeability to magnetic forces. 


There exists, between 
feebly 


namely, 


however, a distinct and wide gap 


such as are highly magnetic and such as are only 
so, and accordingly two classes might be 


be and 


made, 
as cannot be lifted by the com- 
To the first 
and the 
the 
magnetic; 
the 
class possessing comparatively infinitesimal magnetic sus 
regarded in the 
The abrupt gap between 


substances of 


such as can such 
mon hand magnet or equivalent power 
the nickel 


magnetite pyrrhotite, 


class 
min- 


only 


metals iron, and cobalt, 
and 
that are 


other 


belong 


erals and these are 


substances generally recognized as 


while all paramagnetics, comprising second 


ecptibility, are arts as practically 


these 


non- 
magnetic. 
not intermediate 
ated susceptibility. It is with 
of paramagnetic 


two classes is 


oecupied by and gradu- 


magnetic this second class 


substances that we are concerned. 
Faraday's list, published in 1846, includes a large num- 
and 


will suffice here to give the list of 


ber of metals, chemical salts organic substances. It 


metals: Paramagnetic: 


Iron, nickel, cobalt, manganese, chromium, cerium, titan- 


ium, palladium, platinum, osmium. Diamagnetic: Bis- 
muth, antimony, zine, tin, cadmium, sodium, mercury, 
lead, silver, copper, gold, arsenic, uranium,* rhodium 
iridium, tungsten. 

Various attempts have been made by physical investi- 


gators in Europe, with more or less success and reliabilty 


of results, to determine the specific magnetic permeabiliiy 
idea of the great 


gap existing between the commonly known magnetic and 


of substances. To give at least some 


some of the other paramagnetic bodies, the following re- 
sults obtained by Delesse may be cited: Taking the mag- 
netic attractibility of 100,000, he found that of 


magnetite to be as high as 654"), of siderite only 120, of 


steel at 


hematite 03 to 43 and of limonite 72 to 45. 


Practical engineers and have either taken for 


granted that the 


inventors 


magnetic susceptibility of substances was 


constant, and about what was indicated by the ordinary 
hand magnet, or, if they were acquainted with the uni- 
*Abstract of a paper presented at the Pittsburgh meeting 


Institute of 
later ob 


of ethe American 
*According to 
l paramagnetic, 


Mining Engineers 


ervations of M. Verdet, uranium 


versal magnetic permeability of substances, they have f¢ 


that the attainment of sufficiently high power to affec; 
the extremely low susceptibility of the paramagneti: 
other than iron, nickel, cobalt, magnetite and pyrrhotit: 


was impracticable within the bounds of practical econom) 
At all they 
any attempt to 


events, have been discouraged from makin; 
capable of su: 
peculiarly concentrated and condensed a field as to attra 
these substances. 
the present useful results were 
making many experiments and actual trials 
carried on in the beginning, without any knowledge of th. 
previous theoretical investigations. 

A large number of 
perfected for 


design electro-magnets 


Even in 
only after 


case achieve 


machines have been invented an 
concentrating the so-called magnetic mi‘: 
erals, that is, magnetite and pyrrhotite, chiefly the forme: 
When it became desirable to 
minerals, such 


separate other ferruginou 
as hematite. limonite, siderite, etc., 
were in the generally accepted sense, non-magnetic, met} 
ods for converting them into artificial magnetite were rv 
sorted to. This was done 
reducing-roasting in or 
contact. 


whi 


either by an 
without the 


oxidizing or 
presence of carbor 

On the same general principle, Mr. G. G. Convers. d& 
signed in 182 a process for the separation of the franklir 
ite-ore of the Franklin 
a crystalline granular aggregate of 
and calcite, with smaller 
fowlerite, tephroite, etc. It 
willemite 


mines, New Jersey. This ore 
franklinite, 


amounts of 


Willemit: 

garnet 
obtain the 
from franklinit: 
(the principal iron and manganese-bearing mineral). thu 
rendering the franklinite 


zincite, 
was the object to 
and zincite as 


free as possible 


magnetic, so that it could by 
separated on Wenstrom magnetic drums. This proces 
gave good results: but the cost of roasting and the wu 
certainty of a uniform magnetic product led to furth 
experimenting, and finally the method, a direct magnet 
concentration of these ores, without previous roasting 
was evolved by Mr. J. P. Wetherill, manager of t} 


Lehigh Zine and [ron Co., South 
Mr. Wetherill 
the garnet, 
iron and 
eliminated. 


sJethlehem, Pa. 


found that not only the franklinite. } 


also fowlerite, tephroite and similar delete: 


ous manganese-bearing minerals could be tl 


These surprising and important results were attained 


by utilizing a peculiarly high magnetic power, applied 
machines adapted the 
the comparatively 
permeability of 
tempting (as had 


especially for purpose, and 
infinitesima 
minerals, instead of at 
done) to raise this lov 
permeability to a point known in practice as ‘‘magneti 


that is 


suff 
cient to act 


mMagneth« 


upon almost 


these 


heretofore been 


capable of attraction by a common hand magne 
or the electro-magnets heretofore employed. 

Further investigations 
ferruginous and 
tite, limonite, 


showed that a large 


minerals, 


number 
such as 
pyrolusite, ete., 
manganese 


manganiferous 
garnet, 
iron, 


hema 


siderite besid« 


many salts of 


chemical and 
affected by magnetic power, ar 
were thus adaptable to this method of concentration. 
Letters-patent granted to Mr. Wetherill for h 
method of magnetic separation of paramagneti 
substances of low permeability from mixtures containing 


chromiu 
were 


this extraordinary 
were 


direct 


the same, as well as for the machines employed to obta 
this result; and these patents are now owned by the Wet! 
erill Concentrating Co., located at South Bethlehem, Pa.* 

The machines for making these separations are of tw 
types. In the first the magnetic particles are lifted awa, 
from the original mixture. The machine consists of two 
magnetic cores and bobbins and four pole-pieces, whic! 
are adjustable so that they may be moved nearer or fa! 
ther apart as desired. 

About each pole-piece revolves a belt. 

The ore is fed from a hopper by means of a feed rolle: 
upon a belt which carries it in a 
}-16-in. thick, in close 


Say %& t 


thin layer, 
proximity to the betwee 
the poles, and the magnetic particles are withdrawn and 


lifted up into the highly intensified field existing at thi 


Space 


point. They are removed by a horizontal belt and carrie 
into a receptacle. 

The non-magnetic tails fall from the belt into another 
receptacle, 

The intensity of the magnetic attraction can be aeri 


rately adjusted by changing the distance of the 
from the pole-points: or 


feed-bel 
. by changing the distance betwe 


the pole-pieces, or, finally, 


by changing the amperage 
the current. 


So far machines have been used with a capacity of fro 


*% to 3 tons per hour, depending upon the number 
pole-pieces used, the speed of the belts and the natu 
and size of the material operated on. By widening th: 


pole-pieces and the feed-belts, the 
but this ultimately 


capacity can be 
reach a point where it 
more advantageous to multiply the number of 
instead of further 


raised 


may will | 


machine 


increasing their size. 

The amount of amperage nev essary for producing the ey 
tremely high field is comparatively small. This is du: 
to the large-sized and correctly proportioned cores, yok: 
and pole-pieces 


employed, the 


the 


and 
densation at the pole-points of 


almost eo! 


perfect 


vast number of mag 


netic lines generated in 


separation of 


them. 


For the the Franklin minerals, where tly 


“, 8, 


5Dd.794 


patents Nos. 
(dated March 3 


ind. ate 


DSi), 


(dated March 


ISOO), a 
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magnetic heads produced consist of franklinite, tephroite, 
hodonite, garnet, etc., from % to 8 amperes, with from 16 


to BO volts, are necessary. In the concentration of the 
linton red fossil-ore from 4 to 8 amperes were used. 


‘or limonite and pyrolusite a somewhat higher amperag§ 
<s employed, from 10 to 15 giving a good separation. 

The ability to adjust delicately the magnetic intensity 
f these machines permits, in 
from 


many cases, the practical 
one ore of products showing a 
light difference of magnetic permeability. For instanc> 
n the concentration of monazite sand the pure monazite 
in be separated from garnet and rutile at one operation, 

d the latter, by a slight change in the intensity of the 

rrent, can again be separated from each other. 

Aside from the separation of several minerals from one 
re, the discriminating power can be utilized for the 
eparation of a desired quantity or quality of heads, where 
he magnetic mineral varies in itself in permeability. For 
xample, in the concentration of the Clinton fossil-ores, 
the magnetic permeability of the hematite particles in- 
apparently with their percentage of iron, and 
ther a small amount of high-grade heads can be pro- 
iuced with a low amperage, or a large amount of low- 
rade heads with a higher one. From a commercial stan4- 
point, the exact quantity or quality which it would be 
idvisable to produce would depend upon the increase in 
alue of the concentrates per unit. 

The machines described are adapted to dry concentra- 
tion. Their arrangement for wet concentration would ne- 
‘ssitate but a slight change in some of the mechanical 
eatures. 

It is difficult as yet to judge of the full extent of the 
field to which this method of concentration is applicable. 

original application to the franklinite ores has been 
above. It should supplant operations 
ready enumerated, in which a magnetizing roasting has 


olation several 


reases 


entioned those 

retofore been found necessary before magnetic concen- 
tration, not only on account of the additional cost which 
better results may be 
xpected from the direct treatment of the raw material. 
lagnetizing-roasting is attended, in most cases, with con 
difficulties, 
the ore, imperfect 
the quantity, but 


he latter entails, but also because 


lerable such as the sintering and slagging 
magnetization, etc., 
may also impair the quality, 


Such difficulties were en 


which not only 
crease 
the resulting concentrates. 
iutered in the magnetization of the red fossil-ore of the 
rmingham district and in the roasting of siderite-blende 
es in several European localities. 
application will be in the field of 
ncentrating iron-ores, red and brown hematites and car 
that 
irged into the blast-furnaces in this country is of these 
and that in European countries the proportion i: 
even larger. These ores will practically be placed on the 
ime level with magnetite, so far as the ability to con 
ntrate them magnetically in the raw state is concerned. 


Perhaps its widest 


ates. It is estimated over ‘1% .of the material 


lasses, 


Of importance to the iron and steel industry will be the 
centration of manganese-ores, with which other meth- 

is of concentration, such as jigging, have always exper! 
ed difficulty and waste. 

There are no doubt many other special cases in which 
$s process of direct magnetic concentration may become 

pplicable. 
\mong the materials, besides those mentioned above 
iich have been treated successfully are: 

1. A mixture of apatite and rutile, occurring in a de 

sit near Charlottesville, Va. 


> Monazite-sands from North and South Carolina. 


4. Garnetiferous rocks and schists, from which it was 
esired to extract the pure garnet. 
t+. Corundum ores, from which garnet and other del 


rious ferrugunious minerals were to be re moved. 
>. Ores containing siderite as a deleterious ingredient 
cryolite, for instance. 
certain metallurgical operations this method of mag- 
tic coneentration may form an intermediate stage, as 
instance, in the separation of pyrite from blende, after 


mixture has received a dead roast to prepare the 
ende for the retorts. 
Its application has not been exploited as yet in the 


emical and other industrial arts. 
rarklinite-Ores.—The process has been in operation on 
large experimental scale at the works of the Lehigh Zink 
d Iron Co., South Bethlehem, Pa., for the separation of 
» franklinite-ores. Some 15,000 tons of material 
here, and, on the basis of the 
is gained, a large and comprehensive plant has been 
igred and erected at the mines of the Sterling Iron and 

Co.. Franklin, N. J. This plant, having a capacity 
10 tons of raw ore per day, is about ready to go into 
eration. The ore, as it comes from the mine, is dried, 
ushed to 10-mesh size by means of Blake 
lls, and sized. The franklinite, 
et, ete., are removed on the 


have 


n treated experience 


crushers and 
tephroite, rhodonite, 
Wetherill machines, 





-——Per cent.——-- 





Wt. ZnO. Fe. Mn. 
UN-Of-MINE OTE ...c.cccccceees 1 FILO BW 9.3 
ranklinite separated .......... 56 24.38 3: 13.62 
llemite and zineite separated. 28 60.00 1.50 6.10* 
‘ite separated .......6- eee 16 1.00 
*This manganese is to a great extent chemically con- 


ned in the willemite and zincite. 


leaving, as non-magnetic tails, a mixture of willemite, 
zincite and calcite, from which the latter is subsequently 
separated bv jigging. The operation of the 


this is highly successful, as is 


process yn 
material shown by the 
analyses at 
Clinton 
count 


the bottom of the preceding column. 
Fossil-Ores.—Of more general 
of the greater application of the process and the 
large extent of the field, are perhaps the results obtained 
on the red fossil hematite-ores of the Birmingham district 
in Alabama. 

The richer, 


interest, on ac- 


soft ores of this district,such as are used in 
the furnaces, average from 45 to 48% in iron, and from 3v 


to 24% in insoluble matter. Such ores occur, however, 
only in few localities, which are limited in extent, and 


are now almost exhausted. By far the greater portion of 
the leached ore-beds consists of material running from 
35 to 45% in iron and from 45 to 30% in insoluble ‘matter. 

This latter class of ore cannot be used in the furnaces 
to advantage, and is therefore practically worthless, un 
less the percentage of iron be raised by concentration 
and at the same time the insoluble matter be proportion- 
ately decreased. 

The tests on these ores were made under the auspices 
of the Tennessee Coal, Iron & Railroad Co., and were 
in direct charge of Dr. William B. Phillips, the consult 
ing chemist of the company, who, for the past three years 
has made a specialty of the problems 
concentration of the Birmingham ores. 

Various working-tests were 


involved in the 


made on material from a 


great number of localities, and the results were verified 
by some 500 analyses made in the laboratory of the com- 
pany. 


Concentration-tests on this material by the Wetherill 
process gave the following results (calculated on a 


of 100 tons of raw ore): 


basis 





Iron. Insoluble. 
¢ p 
Original ore 1S.055 23.20 
Iron. Insoluble. 
‘ ( 
D7 tons of heads, containing.. aa3 7.10 13.10 
2S tons of middlings containing........ 46.20 25.40) 
15 tons of tails, containing. . 10.00 TO.80 


It was further found that about 20% 
raw ore could be brought up to: 
10.45%. 

At the prices offered for concentrates by the T. C. I. 
& R. R. Co., it would be perfectly feasible to purchase 
this grade of raw ore at the market-price, 


in weight of this 
iron, 50.15%; insoluble, 


and make the 


concentrates at a profit. As, however, the ore of this 
quality is almost exhausted, the question of concen- 
trating it on a large scale will hardly arise. 

The above results compare most favorably with those 


previously obtained by 
particularly in the proportional amount of 
were produced and the comparatively small 
of iron carried in the tails. 

The 


ores 


the magnetizing-roasting process, 
that 
percentage 


heads 


tests by direct concentration on the 
proportionately greater 


percentage of iron than those on the 


lower-grade 
increase in the 
higher-grade mate- 


showed a 


rial. The quality of the heads was, however, not as good, 
which shows that the hematite matrix in the low-grade 
ores carries a larger percentage of inherent insoluble 
matter than that of the richer ores. 

Among others, the following results were obtained 
(calculated on the basis of 100 tons of raw ore) 


Iron. Insoluble. 





( ‘ 
oy | a ee 41.58 37.51 
Iron. Insoluble. 

“a - 

‘ C 

69 tons of heads, containing.......... 52.00 23.00 
31 tons of tails, containing.......... 18.40 TV.00 
About ¢ in weight of this original ore was raised 

to: iron, 56.40%; insoluble, 17%. 

Tests were also made on the so-called ‘‘hard ore,”’ 
which represents that portion of the ore-bed from which 


the lime has not been leached. 
used at the 
17.50%; lime, 16%. From 
from 50 to 60% in weight of heads 
insoluble, 10.50%; lime, 10%. 
The cost of mining this hard ore, on account of its be- 
ing underground, is far in excess of that of the soft ore. 
And, therefore, although the use of such concentrates as 
were produced would be of great advantage in the fur 
nace, the cost of mining 2 tons of raw ore would be too 
great to permit the use of 1 ton of concentrates obtained 


The raw ore of this char- 


acter, as furnaces, 30.00% ; 


iron, 
were 


averages: 
this 
containing 


insoluble, obtained 


iron, 48%; 


therefrom at a profit under present circumstances. 

The above tests must be considered to a certair 
preliminary. that a 
with t! a rule, a somewhat finer crush- 
ink and more judicious sizing, will give still better results. 


extent 
There is no doubt wider experienc: 


s inaterial, and, as 
Experiments 


have gone far 


enough, however, to prove 
that this process of direct magnetic concentration is not 
only technically the most feasible, but also commercially 


the most econcmical ore.* 


Brown Hematite-Ores.—To show the application of the 


process to brown 


hematite-ores, the following results 
from experiments made at the testing-plant of the Weth- 


*It is regretted that business negotiations and commer- 
cial caleulations are not far enough advanced to permit 
figures of costs and value of the concentrates to be 
lished at the present time. 


pub 













erill Concentrating Co., South Bethlehem, Pa., may be of 
Interest: 
Brown Hematite from Iron Gate, Va. Allegheny Iron Co 
Percentage SiOs. Fe 
by weight. Percent. Per cent 
Original ore 1M) 21,29 $2.08 
Concentrates 63.4 11.24 51.04 
Tails 36.6 66.00 o1.74 
Brown Hematite (Washer Tailings) 3arren Springs, Va. 
Percentage SiO,. Fe. 
by weight. Percent. Per eont 
Original ore.. So 2een ee 29.93 32.03 
Concentrates : ? - aw 7.43 53.14 
Tails. .. TO 39.58 22.98 
jigged Zinc-Ore (Consisting of Limonite and Calamine) 
Wythe Lead & Zine Co., Austinville, Va. 
Percentage Fe. Zn. 
by weight. Per cent. Per cent 
Original ore 100 18.60 29.57 
Concentrates ‘hed $9.45 55S 
Tails O7 3.41 41.40 
In the application of this process, limitations will be 


encountered similar to those common to other methods 


ef concentration. The constituents of the material to b 


concentrated must exist in a visible mechanical mixture 


so that, after crushing, each mstituent may be present 


in separate and distinct particles. As already stated, the 


Wetherill machines have successfully handled material 


to ‘2-in. in diameter, and a coarser crushing than this 


is seldom advisable in concentration. As a rule, finer 
«rushing is necessary on account of the structural co 


dition of the raw material, as in the case in the Clintor 


fossil ores 


The antipathy against the use of fine ores in the blast- 
urnace has been greatly overcome 
Mesabi fine 


where 0% of 


by the successful utili 


zation of the ores in the Pittsburgh district 





material, running less than S-mesh in 


size, constitutes the regular furnace-charge 


and as high 
as 60% has been used without serious difficulty. 


ting may, in some cases, be 


Briquet- 
especially where 
a self-fluxing and partially self-reducing briquette can be 
made 


resorted to, 


and where these advantages counterbalance the ad 
ditional cost of 

When the difference between the 
of the constituents is marked 


material is 


manutacture. 


magnetic permeabilit 





a preliminary sizing of the 
must be resorted to 
and the number of sizes be proportionately increased, as 
difference becomes less. 


bles in this respect an air or 


unnecessary; but this 


the magnetic The process resem 


water-separation. In 
instances this difference may be practically nil 


I, and a sep- 
aration may Such found to bs 


the case in the attempted separation of chromite and ser 
pentine in a certain 





become impossible. was 


ehrome-ore, these 


two ingredients 
practically the same magnetic properties. 
Experience 


showing 


has shown that the actual cost of magnet! 


concentration, usual 


under conditions, will not exceed % 
cts. per ton of raw ore. preparing the ore 
for the machines by drying, crushing and sizing will de- 
pend to a great extent upon the character of the ore. 
locality of the deposit and other conditions, and ‘will not 
differ from the corresponding 


of concentration, 


The cost of 


cost under any other method 


——-e - 
SUSPENDED ARCH-CENTERS AT THE PORT OF 
BORDEAUX. 


In building the new 
deaux, France, the 


quays at the port of Bor- 
bad character of the soil and 


the unstable condition of the older works founded 


upon piles, at that place, made it necessary that 
some general plan be adopted that would reduce 
to the lowest degree the effect of the outward 
thrust of the filling material. With this end in 


view the engineers concluded to employ masonry 


arches, placed at right angles to the pier-line. 


p and 
to support 


founded by the 
reasons for the en 


these arches by 
The 
ployment of this system and a full illustrated de- 
scription of the these quays will 
be found in the “Annales des Ponts et Chaussees.”’ 
for June, 


piers 


use of compressed air. 
construction of 
1896, in a lengthy and interesting paper 


written by Mr. A. Pasqueau, Chief Engineer 
of the most novel features of construction was the 


One 
use of suspended centers for the masonry arches 
connecting the piers, and these may be described 
as follows: 

The foundation soil was 
mud, from 16 to 20 ft 
gravel, from 7 to UO ft 


made up of strata of 


deep, muddy 


and a compact 


and 
bed 


sand 
deep 


of yellow marl, or clay, lying from 50 to 66 ft. be- 
low datum; and upon this latter formation the 
piers were founded This quay is 4,959 ft. long 


and required the 
lar caissons or 


sinking of 93 metallic, rectangu- 


pier-foundations, by the employ- 
ment of compressed air. The 
~1.55 ft. below the highest known 
height of the front edge of the 
this highest tide mark. The normal rise of the 
tide is 18.04 ft. The face-width of the piers was 
fixed at 4 m., or 13.12 ft.. from 
of the arches to Zo ft. belo datum. and 5.4 m 


datum line used was 
tide, and the 


quay was fixed at 


the springing lin 
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to the founda- 
piers was 10 m., 


point 


#xeneral length of these 








the chord of the arch. The two outer trusses at 
each end were enclosed in plates in such a man- 





2 th ce batter of 1 in 10 from the ner as to make tight boxes provided with man- 
int 25 ft. below datum. At this latter holes, air-pipes, valves, etc., and the upper part of 
rizontal step increased the bottom length this center was covered with wood for the support 
1 44 Out of 95 piers, 9 were doubled in of the arch voussoirs. Llron-trussed beams were 
ns, or made 8S m. wide at the spring, 
heavy cranes, ete 
ging line of the arches was fixed at 
$2 ft. above datum, and the normal 
s 12 m., or 39.36 ft., with a rise of 
ni ft. The width of the arch was 10 m 
JS0 ft. Upon the completion of the arches the 
closed by a filling of broken stone, 
lopes of 45 and with the front-toe 
s Ee 
LOT 
, / 
~~ i x 
eh See 
+ Ye jetty [——- 
eo ar 
\ wv 
“y a 
S 
he 
SY 
ih rey —— 
ee —— a FIG. 1. 
put in place, below the spring of the arch and 
. between the piers, to support this floating center 
With its wedges, etc., as shown in Fig. 3. 
Pes, &-Rinkeiin st Ganga Ghiiiasins The pracies in position of this centering was 
simple. The center was floated by emptying the 
} filling terminating on a line with the face of two tight boxes, at the ends, and was guided be- 
aissons at a general depth of 23 ft. below da- tween the piers at high-tide; it was then settled 
The top of this rock embankment extends up down upon the cross beams, put in place at low 
crown of the arches and sand was used as a tide, by introducing water into the end boxes. The 
k filling. The arches themselves, the face wall water was left to circulate freely between the 
them, and the front faces of the piers, to four middle ribs of the center. Upon the com- 
int 2 ft. below datum, are built of cut stone pletion of the arch the wedges were struck in the 
pringing line of the arches was 2 ft. above ordinary manner; the end boxes were again 
1 of mean low water, or 4.9) ft. above da- emptied and the center withdrawn and floated to 
ind it might have been possible to have used the next pier. It should be remarked that where 
tering of the ordinary type: but such a center these floating centers were employed the spring- 
have been very difficult to place and to ing line of the arches was 8.20 ft. above datum, 
k ‘ gz to the slight height available. im owing to a change in the type of the piers. The 
ergency, the contractors, Messrs. Zschokke weight of one of these floating centers was about 
Terrier, devised the system of suspended cen- 39,600 Ibs. and its cost was estimated at $1,200, 
he leseribed and illustrated, not including the beams below the springing line; 
he ¢ ation and photographic view show the it drew 2.16 ft. of water with the end boxes empty 
idopted for this purpose The contractors The cost of handling this center for one arch was 
—T <s Siewt  |«(O«tl(t [wrighe 
fr! Si AANA, See EE ea 
cane , sienna <i [ae L aia selec "£4 
- - . ena. : a > x ¥. - 
3 La laze b & eg @ f 
if Sect ’ ection 
FIG. 3.--FLOATING CENTERS FOR ARCHES AT THE BORDEAUX HARBOR. 
ed two steel, trussed ribs, spaced 8.53 ft about $25, or about 20 cts. per cubie yard of arch 
support a center 16.4 ft. wide, and built masonry. 
h, which was 52.S ft. deep, in two sections. ——— ha 
they later employed three ribs and built the THE THIRD RAIL ELECTRIC SYSTEM ON THE NEW 
irch at one operation As shown in the YORK, NEW HAVEN & HARTFORD R. R. 
! these trussed ribs rested upon iron : . : 
fixed upon the piers at an elevation of 3 m., During the past summer the New York, New 
‘S84 ft. above datum, and, by long rods ar- Haven & Hartford R. R. Co, installed the third 
d normally to the intrados of the masonry rail electric system on 3!. miles of the South Shore 
; these trusses supported a series of metul branch of the Plymouth division. This is the first 
s 2.88 ft. wide. forming the center desired. surface railway that has ever operated its cars by 
tone arches were built upon this center in a conductor laid upon the ground. A three months 
rdinary manner, by leaving holes for the trial has proved the success of the system for on 
ie of the supporting rods After a sufii- dinary railway traffic at high speed. That part 
t tin had elapsed the centers were readily of the line where the third rail is laid is a 
k I loosening the nuts at the top of these continuation of the track on which the trolley is 
ind the centers were then lowered onto used. The trolley line is about seven miles long 
ind transferred to adjoining piers by utiliz- from Nantasket Beach to Nantasket Junction. <At 
: und fall of the tide the end of this line the trolley slips from the ena 
Hersent, who had a later contract on the of the overhead wire, is pulled down and fastened 
rk, preferred to use a floating center for and contact is made with the third rail. A knife 
but for those of slight span and rise switch under the hood of the car being closed, the 
Dl 1 tl suspended centers, and he current from the third rail is thrown into the 
is them rr emergencies of this char- motors and the operation of the train continues 
e H nt floating center was composed Without interruption The current for the third 
x tal sed ribs following the curve rail is brought from the power-house over two in- 
th ntrados the arch and the line of sulated feeders of copper cable laid along the tops 


of the poles which carry the overhead wires of the 
trolley division. At Nantasket Junction the feed- 
ers are dropped to the ground, and each is con- 
nected to its own third rail. 


The third rail is of peculiar shape (Fig. 2), the 
end view resembling a flattened A: this form js 





-VIEW OF SUSPENDED CENTERING AT THE BORDEAUX HARBOR, FRANCE. 


used because it is cheaper than standard sections 
It in the middle of each track. Each 
tion of third rail is 50 ft. long, and weighs 95 Ibs 
It three ash blocks to 
each section, the blocks being let into the ties. Be- 
boiled pans 


is laid 


Sec 


per vard is supported by 


fore use these blocks were in vacuum 





Fig. 1.—Side View of Sliding Shoe, Third Rail System; 
New York, New Haven & Hartford R. R. 


and the cells thus filled with 
At 


With a tar compound 


insulating and preservative material. each 


rail-joint are two heavy copper bonds. 

The current is taken from the third rail by two 
sliding shoes (Figs, 1, 2, and 5) hung loosely from 
the car, one suspended between the axles of eacl 
truck by two slotted links which allow it to 
easily on the top of the third rail. The current i 
brought to the motors through the controllers and 


circuit breakers, and 


slide 


returns to the track rails bys 


the wheels. The distance between the two shoe 
is 33 ft. No third rail is laid at the crossings, th 
cireuit continuing between the broken ends by) 
means of lead covered underground cables. \t 


crossings less than 30 ft. wide,one of the shoes re 
mains in contact, at wider ones the impetus of thr 
moving car brings the shoes into contact again be 


fore the car can come to rest. The widest 


cross 


which is run over in this way is 1,200 ft. 
plate 


ing Kact 


shoe is a cast-iron 12 -ins. long and 5 in 





Fig. 2.—End View of Sliding Shoe, and Section of Third 
Rail; New York, New Haven & Hartford R. R. 


It is connected 

No. difficulty ha 
been experienced by the heating of the shoe fro 
to th 


wide, and weighs about ZO Ibs. 


the motor by a ftlexible cable 


the friction, which is due probably in part 


air rushing past it, keeping it cool 


The air for the brakes is supplied by an el 
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trically driven air compressor automatically con- 


trolled by the air pressure itself. The apparatus 
consists of a double vertical air pump (Fig. 4) with 
single-acting cylinders, 5°, x T-in. stroke, directly 
connected to a motor, the lower field of 
which is extended to the base of the pump. 
The capacity of the pump is 52% cu. ft. of free 
air per 


series 
form 
minute, working against 90 lbs. pressure 
per sq. in. 
lutions at 


At this pressure the speed is 240 revo- 
GOU volts 


The air compressor is piped directly to the main 





machine in that way can be used 

for boring and facing work of 

large diameter. The drilling 

Fig. 3.--Cast-lron Contact Shce in Position; N. Y..N. H. & H.R. R. spindle is 4% ins. in diameter 

{NS ins. traverse. The horizontal 

reservoir, and is controlled automatically by a traverse of the S-in. spindle is 72 ins. The two 
pheumatic governor consisting of a cylinder con heads on each saddle are driven by the same 
taining a piston working against a spring The countershaft,. which is so arranged as to make 
action of this automatic control is as follows: The the machine more compact, but each of the sad 


from the main reservoir enters the 
the piston As the 


forced against 


pipe running 
cylinder below 


the 


pressure rises 
the 
The other end of the piston rod carries the contacts 
the circuit is 
and broken. Any ares that may be made when the 
broken are 


piston is upward spring 


through which pump-motor made 


contact is blown out in a 
field, the 


with 


magnetic 
coils of which are 


the 
reservoir falls from 5 to 7 Ibs., 


connected directly in 
the 
the piston is forced 


motor. As 


series 


pressure in the 


back by the spring, the contacts are pushed down 


is closed, current flows to 


The circuit 


to their seat, the circuit 
the motor and the compressor starts. 
until the 
force of the spring. 
the contact and thr 
This operation is repeated automat 


remains closed pressure reaches normai 


when it 


the 


overcomes the forces 


piston upward, breaks 


motor stops. 
the machine requiring 


ically practically no atten 





Fig. 4.—Automatic Air Compressor Used on the Electric 
Cars of the New York, New Haven & Hartford R.R. 


tion The 


governor can be adjusted to any press 

ure from 45 to 100 Ibs. and works on a differ 
ence of from) to 7 lbs 

Before the third rail was installed two steam 


locomotives were stretch from 
These lo 


tons of 


used on the 3!.-mile 
Nantasket Junction to East Weymouth 
burned each day four coal 
With the 
four tons are used to generate power for the entire 
Nantasket 


Trains have been operated at a speed 


cometlives 


apiece, new arrangement not more than 


seven miles between Pemberton and 


Junction. 
of 70 to SO miles per hour. 


ENGINEERING NEWS. 


We are 
the accompanying 


for 


informa 


indebted to the General Electric Co. 
the 
tion from which this article was prepared 


illustrations and 


——- 
A HEAVY HORIZONTAL BORING, DRILLING AND 
MILLING MACHINE. 


We illustrate herewith a powerful two-spindle 


horizontal boring, drilling and milling machine, 
recently built by The Niles Tool Works Co., of 
Hamilton, O. The cut shows the 
machine without the floor tables. 
These are attached to the bed. 
They are made either square, cir- 


cular or rectangular in shape, as 


may be desired, for the particular 
work that is to be done on the ma- 
chine. 

The column is traversed on the 
bed, and is supplied with two sad 
dles on opposite sides of the col 
umn. The saddle with the large 


spindle is for boring purposes, and 
the smaller spindle is for drilling 
The 
machine 


horizontal traverse of this 
is 9 ft. on the bed, 
the saddles each have 6 ft. vertical 


The bor- 


and 


traverse on the column. 


ing bar is S ins. in diameter, pro 
vided with a face-plate drive, by 


milling 
and the 


which heads or 
attached, 


means of 


cutters can be 
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nals and 4 torpedo signals The station at 125th 


St. has 22 working levers, operating S doublk 

blade signals, 6 distant signals and 4 mechanical 
slots. The great four-track drawbridge, 400 ft. 
long, Which crosses the Harlem River, between 
ljod and 135th Sts., is protected by signals con- 
trolled from a tower at 135th St., on the north 
side of the river 


In designing the signal plant, one requirement 
1 


to be met was that of the officers of the railway 
to the effect that the system of lock-and-block 
working which has been in operation for some 


time in the Fourth Ave. tunnel, should be ex- 


tended as far as 155th St. Pot signals are used 
in the tunnel, showing three colors; green, red 
and white The block instruments used to con 
trol these pot signals are double instruments con 
trolling two levers, and since the two. levers 


operate the signal, it was n 


same 


sign a movement which would permit of the two 
levers operating on the same line of connections 
to the same signal This was successfully cat 
ried out in the tunnel, and sine ill the signals 





















HORIZONTAL BORING, DRILLING AND MILLING MACHINI 


Built by The Niles Tool Works Co. 


dles are independent of one another in every re 
spect, and are so connected with the driving 
shaft (which is of large diameter) that either 
one or the other of the spindles may be thrown 
out at will The driving cone is provided with 
Six steps, and is powerfully back-geared Each 


of the spindles is nicely counterweighted, and all 


the feeds and movements of the saddles are with 


in easy reach of the operator, a platform being 
provided close to each saddle The weight of 
this machine is about SO.OOO Ibs., without any 
oor plates It is particularly adapted for larg 


tloor plates 
work 


It is particularly adapted for large en- 
electric building, et 


—2 3. a - 


A DOUBLE-BLADE SEMAPHORE FOR BLOCK SIGNAL 


vine generators 


ship 


ING ON THE PARK AVE. VIADUCT; N. Y. CENTRAL R. R. 


The four-track steel 
York Central R. R., in New 
110th St. to 
have a 


New viaduct of the New 
York city, which ex- 
the Harlem 

omplete system of icck 
and all the signaling and 
plant has been installed by the Na 
Switch & Signal Co., of 


Viaduct the 


tends from and beyond 


fiver, will Very 


and-block equipment, 


interlocking 


tional Easton, Pa On 


this two western tracks are used for 


northbound trains and the two eastern tracks for 


southbound trains, the trains keeping to the left 


on this part of the line in consequence of the ar- 
rangement of the Grand 
at 42d St The first signal 
duct line 110th St., 
operating 4 double-blade signals, 4 distant sig- 


terminal station 
for 


this has 


Central 
the via- 
12 levers, 


station 


is at and 


Hamilton, O 


on the elevate structure art hig el pho 
signals, it became necessaty sig i } i 
signal for that work 

Before proceeding furthe th the descript 
of the special form of signal designed to accor 
plish the desired end, it is necessary to expl 
the purpose of using both and gree! It has 
been found desirable to use the land greer 

h lock-and-block syster S hat s 
failu of the track cireu Yr apparatus ra 
tims uid ntrolling t signal ting \ 
giving of a clear signal, it ld t poss t 
pass trains r th road clearir 

! stop”) signal, lea iz tt 2 (ot a 
tion’) signal in the horizontal positior ry i 

ites to the engineman that hile both at 
ire not in a cleat posit 1 ! I LV pros i sit 
th red signal as clea 1, kK ir th 
mly reason he does not re t s il 
s that th ipparatus is it o Rt 1 
seem that this is a condition ch it is 4 
necessary to provide against, but owing to tl 
enormous volume of traffic on these four track 
(which carry all the trains of the New York Cen 
tral R R and the Ne York, Nev Hay 
! & Hartford R R.) t is ‘ound = that 
not thstanding t! s I ul su - 
sion ) the rk thet wel times h 
trains ild be delayed unless this ympound 
signal, as it might be termed is operat This 
is not really permissive signaling, for the red 


signal cannot be cleared unless the section in 
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ae 


Vill be 
h 


ext 


ed in 


unoceupied, but it is a special 
the prompt 
traffic This 


avoids the necessity of stop- 


system 


1 in order to provide for 


handling of a very heavy 
Seen 
train while the fireman goes to the sig- 
to the 


“caution” as far 


for a green caution card allow 


the red signal under 


as> 
tower 


signal 


for 


There are two separate 
(the the 
for operator 


one each signal white and 


» that it is impossible 


the 


an 
‘white.”’ and 
of 


matter of 


e cannot give assuming 


apparatus is out order, to give the 


When as a fact there is an ob- 


mm the track 
signalmen governing this 
the 


Manager 


lowing rule fon 


the 
H. Franklin 


signature 
of the 


rules issued 


over 


General 


red signal. 
will put 


bells to get unlocked 


unlock you 


on 
on 


your 
red you 





Fig 1.—Normal! Position, ‘* Danger.’’ 


interlocking 
for 


the tower has two levers 
red and 


machine in 


each home signal; one one green, 


and these levers are coupled to a compound lever 


below the machine, which in 


the rocking shaft. 


turn is coupled to 


The normal position of the levers and signal is 
danger and in clear signal can be 
given, the operator simply reverses the red lever, 


at 


case a 


thereby clearing both arms as shown in Fig. 2. In 
case a clear signal cannot be given by reason of 
any failure in the apparatus, the operator re- 
verses his green lever thereby exerting a pull 
on the line of connections Which lowers the out- 
side or red arm to an angle of 65 leaving the 
green blade in the horizontal position as indi- 
cated in Fig. 5. 


It will be seen by Fig. 5 that the floating spec- 


tacle is moved upward to a position in front of 
the lamp when the green lever is reversed; but 
when the red lever is reversed, clearing both 


Greer 





Fig. 2.—Position for‘‘ Track Clear.’’ 





ordinary permissive block signaling. In this cas: 
however, it is not necessary to have two levers 
in the interlocking machine, as one lever can }: 
made to do all the work, one arm being lowered 
by the half stroke, and both arms by the ful! 
stroke of the lever: This can be operated wit} 
either pipe or wire, but for block signal station 
where the expense would be but little greater ji; 
pipe were used, the use of pipe is recommended 
as giving a more positive connection. 

_——- oa 


THE ANNUAL CONVENTION OF THE AMERICAN SOCi 
ETY OF MUNICIPAL IMPROVEMENTS. 


The third annual convention of this society was hel 
in Chicago, Oct. 14, 15, 16 and 17, 1896, and proved very 
successful both socially and in the character and variet, 
of the technical papers and discussions. The total ar 
tendance was about 150 members, about half of who: 
were in constant attendance at the meetings. Altogethe« 
21 and 6 reports of considers 


papers committees were 


ENG.NEws. 


Fig. 3.—Position for ‘‘ Track Clear,’’ When Signal is Inoperative. 


DOUBLE-BLADE SEMAPHORE FOR THE NEW YORK CENTRAL & HUDSON RIVER R. R. 
Designed and Installed by the National Switch & Signal Co., Easton, Pa. 


e in normal position, which is back. Then pull 
gree slide in center position and give three-one 
t man in advance tower, and he will unlock you 
he green lever. If both fail, use the ‘Clearance 
i flag the train. 
tyle of double-bladed semaphore signal 
ed to meet these requirements is shown In 
mpanying cuts Fig. 1 shows the signal 
danger (or “stop”) position, with but one 
yho blade visible Below the regular 
rip will be seen an auxiliary or floating 
1c] There are two up-and-down rods, 
nto a system of compound levers at the 
the pole The adjustable jaws on these 
tted, as is the top of the outside up- 
rod where it connects with the blade 
Ti ating or secondary spectacle is ac- 
I i horizontal slot in this up-and-down 
In the case of the Harlem River work the 


wrated by a single line of pipe. The 


this 
in 


arms, in 
that 
floating 


spectacle remains the position 

the white 
spectacle and 
grip, as in Fig. 2. 
blade is not fitted 


with glass and simply acts as a counterweight. 


and 2, 


shown Figs. 1 
light the 
the blade 


The blade grip on the green 


SO 
shows between 


spectacle in 


Owing to the use of the slot in the adjustable 
jaws of the up-and-down rod, the reversing of 
the green lever does not actuate the up-and- 


down rod connecting with the green blade; while 
in reversing the red lever, the up-and-down rod 


actuating the red blade is not moved, the red 
blade being carried down by a lug on the blade 
grip of the green blade, which engages with a 
corresponding lug on the blade grip of the red 
blade, so that when the green blade is cleared 


it carries with it the red blade without actuating 
the floating spectacle 
This style of semaphore signal is applicable for 


during the six working sessions, rather too large a num 
ber for the proper discussion of all, yet by grouping the 
reports and papers on the same subject and discussing 
them in a body instead of individually the time was used 
to the best advantage. 


discussion, but 


Some time was lost in irrelevant 
the presiding offigers kept 
well in hand, all things 
discussions also lost something in interest 
fact that the members had to base their remarks 


what they could catch from hearing the papers read. lt 


discus 
The 
the 


such 


sions pretty considered. 
through 


upol 


is to be hoped that the society will be in a condition 
by another year to have the papers printed and dis 
tributed to the members some time in advance of the 


convention. 
The opening session on Oct. 14 was devoted to routine 


business und the usual addresses of the President and 
others. Mayor Geo. B. Swift, of Chicago, welcomed thé 
convention to the city with a few brief remarks. Mr. 


Benzenberg, M. 
soclety, then 


Geo. G. Am. Soc. C. E., the president 
of the presented his annual address. Mr. 
Benzenberg called attention to the fact that the society'§ 
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t was not so much to secure better city govern- 


t as it was to secure to the citizens and taxpayers 


ich municipalities the most economical and best class 
ublic 
follows: 


improvements obtainable. He continued in part 


ilions of dollars are annually expendea in reconstruc- 
too frequently made necessary by the introduction of 

per material, imperfect plans or by the lack of in- 
nation and experience of those into whose hands such 
k has been intrusted. It is not to be supposed that the 


iitions largely responsible for sucn state of affairs 
likely to be remedied, excepting through the slow 
ess of development towards a more stringent and 
yuntable administration of public affairs. With such 


however, this society has no connection, its 
distinctly to improve our competency and 
iency in the discharge of our respective duties by 
interchange of experience, by the presentation and 
ission of papers, and by preserving in our proceed- 
for mutual reference and study such practical in- 
jation aS may be collected. 
though meeting to-day for the third time, this society 
not fully organized until at its last meeting in Cincin 
or were its objects fully set forth nor its work in- 
ted into the hands of committees until at that meet 
hence no organized work of the convention was possi 
until now. The faithful and arduous work of the 
mittees, represented in their reports at this meeting 
ites what may be accomplished by systematic and 
eful investigation, and the numbers and subjects of 
papers to be presented demonstrates clearly the inter 


ution, 


t being 


of our membership in the questions most prominent 

inicipal improvements to-day. This work, however 
ild be expanded, taking in every kind of municipal 
ernment in all its legislative and administrative 


hes, uniting them all into one organization whose 

k could be divided into sections under each department 
|, considering 2ll topics not only in the entirety but in 
details, fos it is the latter that 1aost frequently puz 
inexperienced in our smaller cities where growth 
inds new improvements. The best methods of select 
paving bricks, of testing sewer paving and 
er cements, the most satisfactory and economical sys 
of cleaning streets, of collecting garbage and ashes 
leaning or flushing sewers, the best manner of regu 
xg the too promiscuous opening of street pavements 
rporations and individual property owners, of intro 
g protective sanitary measures in all house plumb 
d draining, of securing the best raliway track con 
streets, the abatement of smoke and other 
regulating of traffic by a wagon or tire tax, 
best kind of underground service for all 


pipes, 


tion in 
es, the 
viding the 


es of wires, of securing to the public a suitable re 
for all corporate franchises, of enforcing honest 
etition and honest work on the part of contractors 


blic works. are some of the questions in which all 
a and many of us scek the experience of other 





nteresi¢ 


he rapid development and growth of many cities mak¢ 
sary that municipal improvements assume a 
inent and durable character, obviating the necessity 
juent reconstruction. Temporary expedients in mu 
work are too frequently expensive mistakes and 

d be always discouraged. It is preferable that pro 
in improvements be slow so they pernia 

t character and relieve the property owner as much a-« 
ble from the burden of reconstruction. Such pra: 
of course, is not always in the first instance approved 
the taxpayer, but there is no lack of object 
nonustrate its economy. Our efforts as an organiza 
hould be exerted in that direction and its work will 
ore readily appreciated by the citizens when they 
ve that perfection, durability and economy are the 
es which direct our convention labors. Much study 
mittee work will be required to sift out the best 

ds and results from the different local experiences. 


and 


niore 


assume a 


lessons 


report of the Seer tary Treasurer showed the 


ety to be somewhat in debt, but in such a condition 
oming year with its increased membership 
t see the debt cleared away. To provide for future 


gencies it was decided to consider at the next meet 


+) 


e revision of the constitution so as to increase 


nual dues from 83 to S85, 


the afternoon session the business of reading and 


sing the committee reports and papers was begul 


were divided under the following heads: Street 
gx. ccmmitte port and twely papers Flectric 
Lighting, committee report and one paper; Sewet 
ind Sanitation, committee repore and two papers 


Works Water 
report of committees upon 


and Supply, committee report and 
Taxation and As 
paper 
Disposal at Milwaukee. In this report of the 
edings of the convention only a brief summary of the 

and the which followed 


be given, but in future will be the purpose 


ipers; 


‘nt, and City Government ard Legislation 


Garbage 

us papers discussion them 
issues it 
form. 


esent some of the papers in more extended 


Street Paving. 


e consideration of this subject was opened by the 


tation of the corresponding committee report by Mr. 
Peoria, Ilil., 


committee had 


Engineer, Chairman. 


that the 


Thompson, City 


ubstance 


was deemed it 


the present session to devote its attention simply 
uring different 


m. Twelve such papers had been secured and would 


papers covering branches of the 
esented. 

ler the title of ‘‘Advantages of an 
ratory,’’ Mr. N. P. Brooklyn 
isphalt laboratory established in 
Aithough 


had shown its value in many respects and gave 


Asphait Testing 
ae 

that 
installed 


Lewis, described 


testing city at 


st of some &2,500. recently this 
atory 


when the analyses and tests had progressed fur 


of furnishing much valuable data for the use of the 
ment. A paper on 
ilt, Asphalt Mixtures Tests for 
A. W. Dow, Asphaits 


gton, D. C., was read by title and will be further 


“Specification Requirements for 
Asphait, by 


ang Cements, 


and 
Inspector of 


considered in another issue. Two papers of a descriptive 
entitled Street 
Brick, by J. S. Hathaway, Chairman Committee 
Marietta, O., and the entitled Paving in Nash 
ville, Tenn.,’’ by J. L. Kennedy, Member Board Publi 


Works, Nashville, Tenn. Mr. F. W. Cappelen, City Engi- 


character followed: One “Paving with 
Street 


other 


neer, Minneapolis, Minn., in a paper entitled ‘‘Modern 
Street Railway Track Construction on Asphalt Paved 


Streets in Minneapolis,”’ 
track construction 


described the special methods of 
adopted in the city mentioned. 
of the particular features of this work will be presented 
in a future issue. The paper following was by Mr. A. lL. 
Engineer, Peoria, Ill., entitled 
and described the absorption, 
adopted in the city 
mentioned and already described in Engineering News. 
ies 


Some 


Thompson, City 
of Paving Brick 
breaking, 


“Testing 
trans 
verse and 


abrasion tests 


papers discussing regulations for opening street 
Lansing H. Beach, U. 38. 
and Mr. G. 
Capt. Beach 


laws and regulations governing the open 


pavements were read by Capt. 


Engineer Corps, Washington, D. C 
City 


D. Snyder, 


Engineer, Williamsport, Pa. gave in 


much detail the 


ing of pavements in the National Capital, where the re 


strictions were very stringent as compared with most other 


cities. In Williamsport the idea foliowed is to anticipate 


future openings as far as possible by requiring all im 


provements to be made before the pavement is laid. Whe 
openings are 


rate of the 


necessary the permit is charged for at the 


t 


original cost per square yard of the paveme! 


to be opened. In replacing the pavement the person ope! 


ing it is required to fill the trench as thoroughly as pos 


cible nd ther whatever the foundation of the original 


ravement, to lay a concrete foundation 


spanning the 


trench for the new pavement. This construction had bee! 


fairly satisfactory in preventing settlement. 


In A paper on Rumbling of Brick Vavements Mr 
Kk. Adam, Engineer Board Street Commissioners, Newark 
N. J., described the troubles of this nature experienced 


found that tine rumbling « 


pavements with grout 


in the ity mentioned. ble 


curred on filling, but not on pave 


ments with sand filling. and was disposed to attribute the 


cause to expansion which raised the pavement from its 


foundation. A paper on “‘Improved Streets and Theit 
Care by Col. M. A. Downing, Chairman Board of Publ 

Works Indianapolis Ind. followed next and described 
briefly the work of the city amed in the matter f street 
paving. Practically all the work of improving streets in 
Indianapolis had been done within five years, and that 
city now had, exclusive of the work done in IS{), US 
miles of asphait, 15 miles of brick » miles of wood block 
and 2 miles of macadam. These pavements, except in a 


few suburban streets and in alleys, were laid on a t-in 


concrete foundation. In suburban streets 4 ins. of concrete 
were used and in alleys broken stone. Brick pavements 
did not find much favor, partly from the fact that poor 
material had been used At resent wood block pavement 
Was favored. Yellow pine blocks 4 i “ or 12 ins 
reosoted with 12 to 14 Ibs. of creosote per cubic foot 
laid on a ti-in. concrete foundation were used. The final 
paper on street paving was by Mr. E. B. Guthrie, Chief 
Engineer, Buffalo, N. ¥ and was entitled “Cost of Re 
pairing Asphalt Pavements. As the informatjon give! 


was largely in the form of tables it will be considered 


separately at a future time 


Discussi 


The discussion which took place on the papers presented 


Was somewhat discursive, and neglecting its order of o« 


currence it is here collected 


under separate heads as fat 
as practicable 
Asphalt Pavements.—Mr. 


stated 


Bea iees 


chemists 


Lewis, in 


respous¢ t 


questions that 


chemical action took place 


were not agreed 


when carbonate of lim 


as tt 


what 
was added to asphalt. Physically it filled the voids. 


and 


made 
tended to make it 
testing laboratory 


the pavement harder 


slippery, The 


onsequently 


mor with the 


experience 


at Brooklyn had not yet been long enough to enable a 
certain determination whether a sample was lake or rock 
isphalt, but it indicated that the 


petroline and asphaltine 


relative percentages of 
might be a good determination 
The use of asphalt in Brooklyn had been too short to ena 


ble a determination as to whether rock or lake asphalt 
was the better, but the major part of the pavements now 


laid Trinidad lake asphalt. 
curbing, of a pavement made up of a 6-in. 
dation, 1%4-in. 


were The cost, exclusive of 


concrete foun 
and 2 ins. 
was $2.54 per sq. yd. for a 24-ft. 


cushion coat wearing surface 





roadway: cost of a 1-ir 


cushion coat and 2-in. old cob 


wearing surface laid over 


blestone pavement on a 34-ft. roadway 


was SI1.S4 per 

sq. yd. 
Mr. L. W. Rundlett, City Engineer, St. Paul. Minn 
stated that the lowest cost for: asphalt pavement in that 


city had been $1.15 per sq. yd. A five-year 
required. Mr. A. I). Thompson, City 
lll., stated Peoria, Il. 
concrete foundation, 1 -in. 


L2uarantee wa 
Engineer, Peoria 


that in asphalt 





pavemel! 
binder, and 2-in. 
st from $1.84 to $1.90 per sq. yd. A five-year guaran 
Mr. E. B. Guthrie, Chief Engineer, Buffa 
that for the last two or three years the as 
that had 
Benzenberg, City 


wearing sur 
face 
tee was required. 
lo, N. Y., stated 
phalt paving in 
yd. Mr. Geo. H. Engineer, Milwaukee 
Wis., stated that pavement with a 6-in. concrete founda 
tion, j-in. binder, and 2-in. wearing surface, excluding 





city cost about $2.45 per sq. 








curbing and deducting spaces for manhole cover et 


but including grading, cost from $1.95 to 81.00 per 


yd. This was pavement in streets having no street 
Way tracks, but in streets having such tracks, 7 ins. ot 


concrete 


l-in. 
With a 20-in. 


binder and 2-in. wearing surface was used 
brick gutter on each side, and cost $2.31 to 
included 
tracks, 


The 


pavement 


$2.54 per sq. yd. This laying a granite course 


along the inner line of stone being furnished by 


the railway company. railways 
tracks 
rhe courses 


These 


the cross ties and rails were not 


requir d 
and 1 ft. out 


were also 
between 


t 


to maintain the 


side of outer rails. If the s were not used 





unsatisfactory results followed also occurred when 


laid on a concrete foun 


dation as the oscillation broke up the pavement. 


The discussion closed with a brief consideration of what 
Was meant by an asphalt pavement in good repair, which 


was called out by the fact that urred with a 


trouble oc 
phalt 
when turni 


paving companies as to the meaning of the 


term 


ng over pavement to the city at the end of their 


guarantee. The opinion of those most familiar with the 
subject was that rigid specifications should be drawn to 
cover this point, and a resolution was adopted by the co 


vention asking that a special committee be appointed to 


present such 


Brick 


specifications at the next annual convention 


Practically the whole disecussior 


Pavements. 





turned upon tthe ig of brick and the rumbling of 
brick pavements, the first drawing out the usual variety 
of conflicting opinion. Mr. M. L. Holman, of St. Louis, Mo 
stated that that city had gone thoroughly into the sub 


ject of testing paving brick for the evolving a 


purpose of 


practical commercial system of testing. They had eve 
laid pavements and driven horses and wagons over it 
continuously to discover the real action of traffic. In th 


laboratory their tests and the results from them had beet 


as follows: The absorption had been rapid at first, bu 





became slower the longer the time, and continu to a 
small extent for some months. From the experiments, he 
concluded that 4S hours could be considered to give a fa 
test. Abrasion tests were arried out in a 2b-i $ 
foundry tumbling barrel. It was found that by plotting 


the results a regular curve was obtained which 


with other curves obtained from bricks of the 


parable 


same manufacture but not with those of other mar 


facture. In cross breaking tests it was found that bricks 


of good quality broke at the enter of the span, but po 

















quality bricks broke irregularly, the break following lines 
of defect To determine the interior icture an appara 
tus ad been devised to split the brick. Good qual 
bricks split straight. while the fracture in those of 
poor quality followed the lines of defect Tests 
were now being made to determine the effects 
freezing bs urtificially treezing the bricks fron 
the top dow just as such freezing would o Ir in the 
pavement. As the result of all experiments, he had ey 
cluded all but the cross breaking and abrasion tests 
practical use. He did not think that the interio 
brick which absorbed more than 2 of water was th 
oughly compacted and tree from laminatio1 

In respect to the imbling of brick paveme iin 2. 
Lewis stated that they had experienced trouble in Brook 
Ivn, N ) and attributed to the fact that the s i 
cushion ontained ro when he pavement w laid 
nd whe 1 Weather the i thawed a void wa 
left unde the pave ‘ liis pinion had bee nfir ad 
by reports fron tl it ind | yuld not £ 

elf to believe hat z£ ig and expansion had 
to do with the trouble. Mir A. ID. Thompso ( I 
gineer, Peoria, Ill ousidered that if the pavement w 
properly laid no trouble om rumbling need be had wit 
grout filling or any other kind of filling 

Wood Pavements.—The pay leser gt idoy I 

i wood block pavement in Indianapol and e ay 
of its continued use by the Board of P Wort 
that «ity raised a somewhat heated discussion A num 
ber of the members were 1 sed to ( 1 the y i 
the mistake it had made and cited numerous ise 
which wood block paving had been a tota ailure 3 
country. It developed in most instances, h é t 
the cities having these sad experiences had adoy wood 
block because it was cheap, if nstructed as it usually 
constructed in America, and the 1 and plank founda 





blocks of cedar and white pine, and 








tions, untreated I 

proper joint filling, had worked the failur Which might 
have been readily anticipated. In a 1 ] issit M 
Geo. Hl Benzenberg insisted upon hat s 
woode block pavements as were isually constructed 
this country could not be justly compared witl 

ments made of sound reosoted o herwis 1 
blocks laid on a oncrete fo datior wit! 

tion to joint filling, such as are laid in Eur 

lle however! considered that no advantag I he ess 
0 ost could t expected in wood pa I ly 
laid mre W. Cappelen, City Engir M apoli 
Mint nsidered w i b } idvisable a to 
ost of n tel ‘ Where howevse tl eople w 
willing to stand this « ense no bette pave nt uld t 
desired. In I pe it was tacitly understood that t 
blocks were to be replaced ¢ ry four or five irs, but 
for the other advantages secured the people were willir 


to pay for this maintenance, 


Opening of Pavements.—Although 





quite voluminous on the question of regulating the openin 


of street pavements by persons and 


corporation 








ad 
le 


throug! 





latter 


eured 


trees 


} 
1 


thé 


it some 


wa the practice 


rage and 


them 


arry a 4 


dire 


report. of which 


enn Filtration 


Ww 


ctions, ete., it consisted 


oubles and of stating the 


Me: NN. PP 


urgency 
Brooklyn, 
that city when 


Lewis, of 
of 
notice to all 
After 
allowed for 


to give 15 days’ 
ir improvements in advance. 
no permits were 
brick 


not 


for asphalt and 


This could 


pavements, 
kinds be enforced. 


permit street is $13 
ber and 


of Ney 


LOT 


openings 


SIS for the remainder of 


York the 


Was 


least charge Was 


perinit granted for less than 


further discussion it was developed 


be 
the 


aw iuthorizing connections to 


‘ at the time of constructing 
Lighting. 

t ibject 
per by 
entitled 


comprised an elaborate 
Mr. J. A. Cabot, City 
the 


Municipal Con 


Electrical Construction in Cincin 
tabular statement 
the electric 


American cities and will 


ted of a ot 


street 


of 
of lim 


Only a brief discussion 


ind this consisted mostly 


ers 


rding misunderstood points 





Sanitation. 
had 
papers 
Beach U. S. 


the of 


is subject no formal report to 


two which were then 


HH 
sented 


Corps 
the 
In 


Engineer 
these 
Prevent 

D. C. 


first under 

toot 
the 
trouble 


sewers 


t Pipe Sewers to 
of Washington 
had 


the 


great 
much from 
the and 
and a special construction had 


caused 


oints into 


me the difficulty. The plan adopted 


the bottom and sides 
thick 


were 


concrete on 
concrete 
this 


pur- 


In. ring ol 
used in 
efficient the 
the head of 
Superintendent 
the 
paper 
to 
brief 
Engineering 


spigot jomts not 


been for 


ond 


very 


paper under sew- 
Clausen, 
described “Sewers 
The 


familiar 


and 


was a re- 


already our readers. 


I proper was and needs 


Mr H. 


length the 


apers 


Geo Frost, of 

sewage disposal system 
Plainfield, N. J., and al 
called 
stringency 
this 


studied 


tion at 
and ai- 


of 


in these columns, 


it with the growing 


he pollution and 


} 


ol 
be 


streanis, 


sal should 


carefully 
Water 
this subject was read 
Newark, N. J., and 
features particularly need- 


Supply. 
on 


Duyne, 


report mentioned particularly 


ther organisms, trouble from an 


and sewage pollution. Four 
those ‘‘Water- 
of Water Supply 


Water, Microscopi- 


on 
d Biology of 
Determination of Quality,’’ covered 
to readers in previous 
W. Hill, M. 
up the question 
Eight 
the 


oul 
Mr 
and t 
Supply 
\ descript 
rlin, Zurich 


d with 


initial 
er was by John 
10K 
in Cities 


of 


in 


methods of 


ion 

The Hague and Liver 
the lack 
Cincinnati 


the 


of such 





ilade and Chi 
death 


the 


| } 
phia 


re drawn between rates 
ities, in which 


perhaps 
the 
the p 


most 


ago showed worst condi- 


rate being for ast five years 


No discussion followed these 
of 


Kemp 


paper on ‘‘Method 
Dr. Walker 
plant 


News 


innatl 


by 


This has already 


Engineering as has also the 
which 
The 

plants 


QO., were 


followed. discus 


ng concerning these which 


rticles mentioned, 


of committees on 


Government and 
elaborate and « 
broad 


ment too extensively 


very n- 
of 


be 


ussion of questions 
to 


1 no discussion. 


Officers 
for the society for the coming 
second day of the convention and- 
ing selections: President, August 


ENGINEERING NEWS. 


eee 


of 
Vice-President, 


Administration, Cincin- 
E. B. Guthrie, M. Am. 
C. E., Chief Engineer, Buffalo, N. Y.; Second Vice- 
President, Wm. R. Kerr, Health Commissioner, Chicago, 
Ill.; Third Vice-President, E. Adam, Board of 
Street and Water Commissioners, Newark, N. J.; Sec- 
retary, D. L. Fulton, Superintendent of Sewers, Alle- 
xheny, Pa.; Treasurer, J. L. Kennedy, Nashville, Tenn.; 
Finance Committee, L. W. Rundlett, City Engineer, St. 
Paul, Minn.: A. F. Monroe, Chairman Public Works, 
Omaha, Neb., and F. J. O’Brien, Superintendent Public 
Works, Oswego, N. Y. 

Committees were appointed to report at the next annual 
upon the Street Paving 
Eiectric Street Lighting, Sewerage and Sanitation, Water- 
Works and Water Supply, Taxation and Assessment, City 
Government 
Street Cleaning, 


Herrmann, President Board 


nati, O.; First 


Soc. 


Engineer 


convention fcllowing subjects: 


and Legislation, Disposition of Garbage and 
The place selected for the next 


Nashville, Tenn. 


Reviews. 


place of meeting was 


Excursions and Entertainments. 


Several excursions and entertainments were arranged 


by the local committees for the pleasure of the conven 
tion members. On Oct. 15 an excursion along the line 
of the Chicago Drainage Canal was tendered by the trus 
tees of that work, and on Oct. 17 an excursion to the 
water-works intakes by boat and a coach ride through 
the South Side parks and boulevards took place. On the 
evening of Oct. 16 a banquet was tendered to the mem- 
bers by the local committee. These various entertainments 
were participated in by the majority of the delegates 


present and were thoroughly enjoyed. 


——wa aa ~ 


BOOK REVIEWS. 


A TEXT-BOOK ON GAS, OIL AND AIR ENGINES, or 
internal Combustion Motors without Boiler.—-By ryan 
Donkin, M. Inst. C. E. Second edition. Revised and 
largely Rewritten. London, 1896. Chas. Criffin & Co., 
Limited. Svo.; pp. 500; 154 illustrations. 

This werk, by a well-kncwu English the 
stancard work on its subject. The present edition brings 
it up to date. It is a very complete treatise, including the 
histcry, theory, practice, bibliography, list of patents, etc., 
A table in the appendix contains the princ‘pal resu''ts of 
147 tests of gas, oil and air engines from 18/8 to IN. 

A PRACTICAL TREATISE on Segmental and Elliptical 
Oblique or Skew Arches, setting forth the principles 
and details of construction in clear and simple terms. 
By George Joseph Bell, County Surveyor and Bridge 
Master of Cumberland. London and New York. E. 
and F. N. Spon and Spon & Chamberlain. Svo.; 125 
pp.: 8 plates. $8.40. 


The author aims to simplify the rules of construction 
for oblique arches, and devotes pages of text to a descrip- 
tion of the mathematical processes to be gone through 
with. Clcse attention to these directions will doubtless 
enable an engineer to build an oblique arch—if he must, 
but the plates are chiefly elevations of plans of such arches 
as built and have little value to the student. It is to be 
regretted that the author did not indulge more in illustra- 
tive matter relating to the practical application and the 
appearance of the various necessary templates. The con- 
struction of arches of this type is rarely called for in the 
United States; and when the occasion does arise both the 


engineer, is 


engineer and the stone-cutters have to be initiated in 
what may be simple work to Mr. Bell. This detail is just 
what he has omitted, and it is the only part that would 
warrant a new treatise on a rarely applied art, in this 
country at least. 

ELEMENTS OF MECHANICS, ineluding Kinematics, 


Kinetics and Statics. With Applications. By Thomas 


Wallace Wright, M. A., Ph. D., Professor in Union 
College. New York: D. Van Nostrand Co. London: 
E. & F. N. Spon. 12mo.; pp. 372. $2.50. 


This book, the author states in the preface, is a com- 
“Text Book of Mechanics.’’ 
been extended. 
detail. New 

throughout. 


pletely rewritten edition of his 
The sections on graphical methods have 
Machines have been in greater 

problems and illustrations been added 
To each chapter is appended a series of examination ques 
the text 
deduced from it. 

yond the elementary principles of geometry, trigonometry 
and the calculus. The book is so arranged that the sec- 
tions involving calculus may be omitted without disturb- 


discussed 

have 
being easily 
introduced be- 


tions on preceding or capable of 


No mathematics has been 


ing the continuity, and thus a more elementary course be 
taken. The British and metric systems of 
units and also of the C. their 
dimensions, are all fully treated. 


gravitation 
those G, S. system, with 

We find a great deal to commend in this book, and in the 
hands of a skillful teacher it should prove an excellent 
text book. The explanations are in clear, 
and the great number of practical examples for numerical 
computation will prove an admirable for the 
student. We regret, however, that the author has fallen 
into the pitfall which has been prepared for all modern 
writers of mechanical text books by those scientists who 
have injected into the literature of the subject new terms 
and definitions and new methods of theorizing. With the 
various gravitation British and metric, the abso- 
lute or C. G. S. (centimeter, gramme second) and the M. 
K. S. (meter, kilogramme second) with their ‘‘dimen- 
sional’’ formulas, in which force is defined as a function 
of length, mass and time with a negative exponent, and 


general very 


exercise 


units, 


Vol. XXXVI. No. 17 


with a great number of new units, such as megalerg 
kines, boles and spouds, it is no easy* matter for ar 
author to steer a clear course, and at the same time mak 
his text consistent with his definitions and clear enou, 
to be understood without a great deal of labor. That ¢} 
present author has made an earnest effort in this direct; 
is apparent, but he has not been very successful. In hj 
preface he tells us that uses the term ‘‘centrifuga 
although there are objections to it, because as a] 
engineers use the term it will not do to ignore it. On th: 
other hand, he confines the use of the term mass to th: 
absolute system of units only. It is not why 
he does not use it in the sense in which all engineers who 
have studied Rankin use it, namely, as the quotient of the 


he 
force,’’ 


to see 


easy 


weight of a body divided by the factor g, or the accelera- 
tion due to gravity. With the more recent writers he be 





gins the study of the subject with velocity instead of with 
The of Newton's 
and definition 


treats 


second ot 


it 


force, 
motion, 


chapter 
we find his first 


laws 


in of force in 


these words: 


From the law (Newton's first law) we also learn that 
by the term force is meant a cause of change in motion 
not in the sense of moving agent, but in the sense of ant 
cedent. Force is thus not to be regarded as the cause of 


a state of motion, but of a change of state, from rest to 
motion, motion to rest, or to an alteration of motion—in a 
word, of acceleration. Whenever force acts an accelera 


tion of the motion of the body acted upon is produced. 

To that force is 
a state of motion, but 
from rest to motion, is a verbal splitting of hairs which is 
highly objectionable in a work of this kind, but the last 
sentence in the above quotation is unpardonable, for it is 


Say not to be regarded as the cause of 


as the cause of a change of state 


untrue except when the force is unbalanced and the body 
is free to move. 
Under Unit of Energy we find the following: 


The unit of energy must be the same as the unit 
work. In the British system the unit is therefore the 
foot-pound. Note that unit kinetic energy is not the en 
ergy of unit weight (1 Ib.) moving with unit velocity 


(1 ft. per sec.), but only one-half that quantity, 
bad 
of every con 
If the unit 


The expression ‘“‘unit kinetic energy’’ is a examp! 


of the prevailing tendency to define ‘‘units”’ 


ceivable kind, compound as well as simple. 


energy, kinetic or other, is one foot-pound, and the f 

mula for cnergy is % w v? g then the energy of a bod 
whose weight is 1 lb. and whose velocity is 1 ft. per second 
is 1] 2 g foot-pound. According to the author's stat 
ment, “‘unit kinetic energy’’ is one-half of this quantity 
or 1 4 g. No doubt he does not mean this, but this is 


our understanding of his language. 
Further on we find this, under Conservation of Energy 


It is perhaps more in accordance with the spirit of mod 
ern science to consider space, time, matter and energy as 
the fundamental concepts of mechanics rather than 
space, time, matter and force. * * * The latter method 
which is that followed in this book, is given as being more 


readily appreciated by the beginner. But as it involves 
difficulties from which the first is free it seems likely 
that the notion of energy will in time’ be adopted uni 


versally as the fundamental one rather than that of fore 


We think the author has done well in following the se 


ond notion spoken of, in considering force and not energy 


to be the fundamental concept. If it is ‘‘more in accord 


ance with modern science’ to consider energy as 1! 
fundamental concept, then it seems to us that mode 
science is science run mad. Force, defined as anything 


which tends to cause motion, such as a push or a } 
fundamental concept which can be appreciated 
student, but energy, whether defined 
product of the acting force into the distance through whi 
it M V?, half the product of the ma 
into the square of the velocity, 


is a t 
any 


as F S§S, 


acts, or as 14 or 


is a compound concept 
and its measure can only be given in a compound ut 
such as a foot-pound. Consider one of the simplest case 
of mechanical action, an apple falling from a tree. W 
have as fundamental ideas in mechanics the matter, ma 
or weight of the apple, the attraction of gravitation 
the which to fall, the 
through which it falls, and the time during which it fall 
We cannot its without 
least two of these elements, the weight and the dista! 
or the mass (weight g) and the final velocity. 

We have expressed ourselves thus at length upon 


force causes it dista 


space or 


calculate energy considering 


subject because we consider it is high time that a prot 
should be made against one of the tendencies of ‘‘mod¢ 
science,’’ which is the introduction into literature cf 
king 
clearness and precision,and in many cases contradict t 
which have been approved by the usage of generatio! 
and 
common 


and unnecessary terms, definitions which are la: 


scholars, “fundamental which art 
to If there any 
should be kept free from such innovations it is met 


which 


concepts” 


trary sense. is science W 


h 


a science is practically finished and 
No new facts are likely to 
veloped in it in the next century, and the method 
senting it which was in use 20 years ago can scar 


improved on. 


as 


gressive as geometry. 


The only change that can be mad: 
which is attempted by some writers who are int! 
the innovations, and are apparently trying to mak: 
chanics not a useful tool for engineers, but a bra 
metaphysics, in which discussion of ‘‘concepts’’ tak ¢ 
place of exemplification of facts. 
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